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MUSHROOM AUTOMOBILE FIRMS. 

There has been a general consensus of opinion among 
tnose who are qualified to judge of good mechanical 
work, that the bulk of the automobiles exhibited in 

_the New York Show this year are marked by design 

and workmanship of a very high order. Indeed, it is 
the recognition of this fact that enables the most con- 
servative well-wisher of automobiling in America to 
assert with positive conviction that our leading manu- 
facturers have moved up to the front rank, and are 
turning out machines that compare in design, work- 
manship, and beauty. with the very best of foreign 
make. An excellent opportunity for comparison was 
offered by the method of classification adopted, which 
gathered the foreign machines in’ a room by them- 
selves, and enabled one, after familiarizing himself 
thoroughly with foreign workmanship, to pass into 
the main exhibit, and make immediate comparison 
with the best American machines. French manufac- 
turers had so many years’ start of this country, that 
their superb automobiles have naturally become the 
mark of excellence at which our own builders have 
aimed; and, therefore, the fact that in the few years 
covered by the exhibitions held in this city, we should 
have been able to make up the handicap of several 
years that was against us, is deeply gratifying. But 
having said this much of the exhibit as a whole, justice 
to the industry, and a regard for:the interests of the 
purchaser, demand that a word of warning should be 
spoken against a certain type of exhibitor whose whole 
plant, capital, output, and experience is represented 
by the one;:solitary machine that he had on exhibition, 
but who nevertheless does not hesitate to solicit orders, 
in the hope that he may place enough of them on his 
books to guarantee the purchase of a few more tools 
and the employment of a few more hands at his so- 
ealled establishment. Now, we do not for a moment 
charge that there is any suspicion of fraud attaching 
te these people. What they lack, and most completely 
lack, is the invaluable experience and the capital which 
alone can enable an automobile manufacturer to turn 
out a really reliable machine. The history of all the 
first-class makers in this country has been that they 
passed through a period of patient investigation and 
exhaustive and costly experiments before they felt 
justified in putting a new type of construction on the 
market. The firms that have gone by this slow but 
sure road, and these firms alone, have to-day an estab- 
lished reputation. 

But now that the period of experiment is over, and 
the growing confidence of the public in the automobile 
is resulting in a remarkable growth of the industry, 
we are witnessing a rush of inexperienced and often 

- completely unqualified people into the trade (just as 
happened a few years ago in the -bicycle industry), 
with the result that a lot of crude machines, which 
are made up largely of poor imitations of stanaard 
makes, are being offered to the public, long before 
they have had that exhaustive trial which alone can 
establish them as fit for the severe demands of every- 
day service on the road. Of course, these mushroom 
firms will, in most cases, meet with the inevitable 
fate of such; but not until many an inexperienced pur- 
chaser has paid dearly in providing for these firms the 
experience which by right they themselves should have 


gained before they placed-‘a single machine on the 


market. 

It is a most serious matter to undertake the manu- 
facture of automobiles. We do not know of a single 
form of mechanism to-day that demands such supreme 
excellence of workmanship and materials as this; and 
while it is f{mpossible: to prevent speculative people 
from rushing thoughtlessly and without due prepara- 
tion into the making and selling of machines, 
sincerely to be hoped that the automobile press, the 
various clubs throughout the country, and the private 
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purchaser will discourage the mere speculator, and 
give their support only to those makers who can show 
the proper credentials, 


THE RACING AUTOMOBILE AND ITS RELATION TO 
THE DEVELOPMENT OF THE PLEASURE VEHICLE. 
To the casual spectator, the sight of a huge racing 

machine dashing around a track at a mile-a-minute 
clip is in itself an interesting and more or less thrill- 
ing spectacle. The higher the speed and the greater 
the risk run by the operator, the more intense is the 
excitement as he makes the dangerous turns amid 
clouds of dust. When several evenly-matched cars are 
running together, rounding the turns at express-train 
speed and in imminent danger of collision, while the 
chauffeurs strain every nerve in their efforts to steer 
them and get out of them the ‘highest speed possible 
on the straight stretches, one is reminded of the mad 
excitement of the ancient chariot races of the Romans 
on the oval track of the great, arena. 

But apart from the excitement and exhilaration of 
the race, such competitive speed trials are of the great- 
est benefit to the automobile designer, first because, 
sometimes through failure and sometimes through suc- 
cess, they point the way to improvements in construc- 
tion which, when tested and proven, are incorporated 
in the regular stock machines; and, secondly, because 
they give a chance for comparison of different forms 
of construction under conditions of very severe strain. 

Abroad, the benefits of racing have been more gen- 
erally taken advantage of, and races have largely been 
held on the highways, which, begause of their wide, 
smooth surfaces, form almost perfect courses for the 
testing of-automobiles at high speeds and over long 
distances. Generally a circuit fifty or seventy-five 
miles in circumference is laid out, and the contestants 
traverse it several times. The. annual race for the 
Bennett trophy, which is an international affair, has 
become the classic race abroad; and, if it is ever won 
by an American machine, it will have the effect of intro- 
ducing road racing into this country, as the race fol- 
lows the cup and is always ‘held in the country whose 
team won the previous year. France, England, and 
Germany have each had the trophy, and the race next 
year will be held 
success of the German “Mercedes” machine in 1903 has 
been attributed by many to the use of ball bearings in 
the transmission gear and other important parts, and, 
as a result, many of the foreign manufacturers, as well 
as-some here, have readopted this familiar form of 
anti-friction bearing on their 1904 machines. 

In America, racing has been largely confined to the 
ordinary race-track, with occasional straightaway speed 
trials. During the latter part of the past season, the 
Winton eight-cylinder racer, which failed to make any 
showing in the Bennett race last summer, demon- 
strated the soundness of.its principles of, construction 
by winning many races and making new records on 
various race-tracks throughout.the country. .'Driven by 
Barney Oldfield; it made a mile’in 55 seconds; 10 miles 
in 9 minutes, 32% seconds; and:15 miles in:14 minutes, 
21 seconds, all of which are track records for machines 
weighing over 1,800 pounds. ‘A four-cylinder racer of 
the same make holds the mile, 5-mile,' and 10-mile 
records for machines weighing ‘from 1,200 to 1,800 
pounds. The figures for these are 59.1-5 seconds; 
4 minutes, 58 4-5 seconds, and 10 minutes, 6 seconds, 
respectively. A Decauville racer driven by Henri Page 
holds the 15-mile track record of 15:071-5 for this 


‘weight machine, while Dan Wurgis, on an Oldsmobile . 


chassis, holds the 1 and 5-mile records for cars weigh- 
ing less than 1,200 pounds, at 1:07 2-5 and 5:49. 
' Steam track records up to 5 miles were made last 
year by George’ C. Cannon, with his special racer 
equipped with a fire-tube boiler and simple steam 
engine. The first mile was.covered in 1:01, and the 
five miles in 5:563-5. J. L. Hedges, on a White steam 
racer. equipped with a fiash generator and compound 
engine, made a-10-mile record of 12: 20-4-5. 
' New track records for electric automobiles of a mile 
in 1:244-5, 5 miles in 6:29 3-5,,and.10 miles in 17:58 
were ‘made last year by the. Baker. electric torpedo 
racer, in which are incorporated all the features used 
on the stock cars, such as ball bearings, but few cells 
of battery, and a: low-voltage ‘electric motor of high 
efficiency. 

The Ormonde-Daytona beach on the east coast of 


Florida, pictures of which were published -in: our last 


Automobile Number, is said to be the finest speedway 
in the world. The second annual race meet, in which 
the best American,French, and German racers are 
entered, is being held there this week. New. straight- 


“away records were recently made there by the Pack- 


ard “Gray Wolf” racer, driven by Charles Schmidt, and 
a Stevens-Duryea chassis, driven by Otto Nestman, The 
former machine has a 25-horsepower, four-cylinder 
motor, and weighs 1,400 pounds, while the latter has two 
double opposed-cylinder motors that develop 14 horse 
power, and weighs complete 900 pounds. Both have 
the same sized engines as are fitted to their respective 
firm’s regular stock cars, The Packard 1904 “Voiture 
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Legére” has been directly developed from the experi- 
ences of the Packard Company with its racer through- 
out the past season, while the Stevens-Duryea racing 
chassis was built to demonstrate the speed possibili- 
ties of that company’s motor. This machine showed 
its rapid hill-climbing abilities at the Eagle Rock, N. J., 
hill-climbing test last Thanksgiving Day, by ascending 
the one-mile hill in 1:37, which was only 4% second 
less than W. K. Vanderbilt, Jr.’s, time on his 60-horse 
power Mors racer. At the recent attempts to break 
records with this machine in Florida, it covered a mile 
in 571-5 seconds, thus lowering by 9 seconds the previ- 
ous record for machines of this class, which was made 
at the same place by the Oldsmobile racer a year ago. 
A new 5-mile record of 4:57 3-5 was also scored. The 
“Gray Wolf” succeeded in coming within 2-5 of a sec- 


‘ond of tying the world’s record for heavy cars (46 


seconds), while its 29 2-5 seconds for the kilometer 
equals the record made by Baras on a light car. 

Spurred on by these newly-made records on the 
Florida sands, Henry Ford next made an attempt to 
beat them on a specially prepared course on the ice. The 
trial was made with the reconstructed Ford-Cooper 
racer, and it was successful. The astonishing time of 
39 2-5 seconds was recorded by the official timekeepers, 
which means a speed of 90 miles an hour. This new 
record makes it seem as though a speed of 100 miles 
arn hour will soon be realized. Such speeds are in 
themselves of no benefit, yet there is no denying the 
fact that the strains to which they subject the mechan- 
ism of the racing cars are so far in excess of those 
met with by the every-day runabout or touring cars, 
that if these are built with practically the same 
strength of parts, the factor of safety must be very 
great. In other words, just as-a piece of steel that is 
incorporated in a modern auto must have several times 
the strength necessary to withstand the stresses that 
are likely to be put upon it, so the complete machine 
should be so constructed that it as a whole has a large 
factor of safety. Just how strong to-make every part 
is at first somewhat a matter of experiment, and it is 
far better to risk the life of one man who realizes his 
danger, than to jeopardize the lives of numerous pur- 
chasers who ride about unconscious of the risks they 
are taking. Before the development of the racing car and 
the trying out of parts upon it, the automobilist was 
liable to serious accidents, such as the breaking of the 
steering gear or of the rear axle; but now, as a result 
of these exhaustive and machine-racking speed tests, a 
purchaser buying a car from a firm that has had racing 
experience is pretty sure to obtain one that is not 
structurally weak, and with which there is not much 
chance for a dangerous breakdown. 

+0 

THE FOURTH ANNUAL NEW YORE AUTOMOBILE 

SHOW. 

The exhibits in the Fourth Annual New York Auto- 
mobile Show were of such genera] excellence that it can, 
we think, be truthfully said that America has caught up 
with France, or, at any rate, that she is close at her 
Many of the noteworthy features of the Paris 
show were found on American automobiles, such as, 
for example, numerous honeycomb radiators, as well 
as flanged tube radiators incased like those of the 
honeycomb type; and mechanically-operated inlet 
valves arranged in the cylinder head and, in some 
cases, placed in a single combustion chamber on one 
side of the cylinder. Cylinders appear generally to be 
cast separate and to be made interchangeable, which 
is also the latest foreign practice. Several of the 
motors were of the horizontal type, either singte cylin- 
der or double opposed. This is a strictly American 
type of engine, and one that is rarely met with abroad. 
Another motor that is gaining in popularity with 
the manufacturers is the. air-cooled type. There 
were half a dozen new machines of this type that at- 
tracted general attention. On most of them copper heat- 
radiating flanges were shrunk on the cylinders, and the 
motor was placed in front where it could get the full 
blast of air, a fan also: being employed. Cylinders 
four inches in diameter can, it is now claimed, be suc- 
cessfully cooled this way, even in the warmest weather. 
When this fact becomes generally known and.thorough- 
ly substantiated, we shall expect to see a _ revolution 
in the construction of gasoline automobile motors, 
for who would not dispense with the troublesome water 
circulating systems if he were sure that.a simple fan 
could be made to do instead? A description of some 
of, the novel. methods of air cooling will be found on 
another page. 

Many of the older manufacturers whose cars have a 
well-established reputation, besides making afew minor 
changes, have added canopy tops with glass fronts 
and side curtains, thus making the machines service- 
able in all kinds of ‘weather. The minor improve- 
ments consist chiefly of mechanical lubricators, giving 
a positive oil feed to all important bearings; the use 
of ball bearings in the transmission gear and rear axle; 
and the employment of carbureters that are automatic 
and that require little or no adjustment to obtain the 
proper mixture at all speeds of the engine. 
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The three-cylinder motor is gaining some adherents, 
for, besides the well-known machines with one-hand 
control, which have used a _ horizontal motor of 
this type for the past seven years, three other firms 
exhibited tonneaus with vertical three-cylinder en- 
gines in front. The three-cylinder engine was ‘a 
feature of the Paris show, and is said to have 
very steady running qualities. Large stationary en- 
gines of this type are used direct connected to dynamos 
for electric lighting, and they give a very steady non- 
fluctuating light. Such triple-cylinder motors are bal- 
anced without the use of counter-weights, since the 
cranks are set 120 deg. apart; and, as the impulses oc- 
cur regularly every two-thirds of a revolution, the 
motor has an extremely steady torque. 

The two-cycle motor does not seem to offer many at- 
tractions to the average manufacturer, and there was 
but one firm exhibiting vehicles of that type. A novel 
detachable glass front with side curtains was shown 
on one of this company’s stanhopes, and a similar ar- 
rangement was found on a runabout with coupé top 
employing a de Dion type of motor, so that the im- 


provements for protection against the elements are not 


limited to the touring cars. 

Among the exhibits in the basement were to be seen 
a novel two-cycle motor having a crank shaft:on. top 
of the cylinders and driving the fiywheel located near 
their base by a Reynold silent chain. In place of a 
crank case, each cylinder was prolonged at the bottom 
and carried a second piston connected to the main 
piston above it and, on the outside, to the crank shaft. 
On the downward stroke of the pistons the lower one 
draws the mixture into the space between them, and 
on the upward stroke crowds a large part of it into 
the working part of the cylinder through a port high 
up in its wall. The arrangement is intended to do 
away witr the crank case, which in time is apt to get 
leaky around the crank shaft bearings. A small three- 
cylinder steam engine with concentric poppet valves, 
intended for use with a flash boiler, was also on ex- 
hibition. This engine had 3% x 4-inch cylinders, and 
was said to be capable of developing 20 horse power 
at 1,500 revolutions per minute. 

While dealing with novel motors, mention should be 
made of a three-cylinder compound gasoline motor 
which has been thoroughly tested on the road. This 
motor has two four-cycle working cylinders on the 
outside, with a large two-cycle cylinder between them. 
The two. outer cylinders exhaust in turn into the inner 
one, so that the piston of the latter gets an impulse 
once every revolution and exhausts into the air at a 
pressure of but 25 pounds per square inch. 

Among the gasoline engines exhibited was a double 
opposed-cylinder motor made in several sizes from 6 
to 60 horse power and intended to be used on vehicles 
with a-+three-speed, sliding-gear transmission of the 
same make. This motor has been on the market for 
the past two or three years and is said to be a power- 
ful, well-built engine. 

Among novelties in motor arrangement should be 
noted two double opposed-cylinder engines arranged 
side by side longitudinally of the car, and coupled to- 
gether, with a common fiywheel and sprocket from 
which a chain was run to a countershaft. Another 
large touring car of this make had a vertical four- 
eylinder motor fitted with both make-and-break and 
jump spark ignition. This type of double ignition is 
in some favor abroad. 

A novel transmission device:was exhibited by a well- 
known maker of spark plugs and coils. It consisted of 
a casing on the center of the rear axle, containing two 
rotary water motors. Connected with this casing was 
another on the longitudinal driving shaft. This con- 
tained four or five plunger pumps arranged’ in a 
circle and in such a way that their strokes could all be 
varied from nothing to the maximum. The two: cas- 
ings were filled with oil and were oil-tight. By start- 
ing the pump’s plungers, the wheels could. be*made to 
turn very slowly, and by increasing their stroke, 
the wheels could be speeded up. The device has been 
well tested and is said to be thoroughly practical. 
It is a very neat solution of the.transmission. prob- 
lem. 

At the show this year the disposition of the manu- 
facturers to satisfy the public as to the smallest details 
of construction and operation was apparent. Several 
of them showed their motors in full operation, turned 
by electric motors. The exhibit of a popular runabout 
was the finest one of this sort. The.body was fitted 
with glass sides, and within it was a motor cylinder 
with the upper half cut away, showing the piston 
moving back and forth and the valves as they opened 
and closed. Even electric automobile motors were 
shown in the course of construction, a half-wound arm- 
ature being exhibited beside a cell of Edison battery. 
The exhibit of Exide battery plates and separators 
was spread out on a large board, and was most inter- 
esting as showing the appearance of the plates of the 
lead pasted type of cell. the competitor of the new 
Edison nickel-steel battery. Several machines were 
shown with Edison batteries, though the majority 
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were fitted with batteries of the lead type. The only 
novel electric car was a light surrey, in which the 
electric motor is mounted in front under the hood, 
and a bevel gear drive is used to the rear axle. 

There were some steam vehicles on exhibition, the 
most prominent, of a well-known make, having a flash 
boiler, condenser, and a compound steam engine direct 
connected. to the rear axle by a longitudinal shaft with 
bevel gear drive. Steam cars of the surrey and run- 
about types, which were fitted with the usual type 
of engine and boiler, were shown by other manu- 
facturers, one of. whom exhibited a machine fitted 
with a mechanical lubricator driven by the engine. 
A very commendable new steam vehicle was one in 
which the lack of reserve power characteristie of flash 
boilers was overcome by combining “flash”’and tubu- 
lar principles in one steam generator—the flash coil 
being located below the horizontal tubular portion, and 
the whole having a heating surface of 96 square feet. 
The engine consisted of two high-pressure cylinders 
opposed: to .two. low-pressure—all horizontal, with a 
valve by. which :live.steam might be turned into all 
cylinders—thus increasing the power, in emergencies, 
by simply. throwing over a lever. 

Wheel steering is well-nigh universal on the 1904 
machines. In most instances, however, the wheel can 
be tilted or the steering.post moved forward in.order 
to allow the driver to enter and leave his seat with 
ease. The spark and throttle devices are generally 
placéd on the wheel, and in one or two instances the 
change-gear lever is on the steering: column also. The 
contact boxes of the jump spark ignition systems are 
generally placed so that they can be conveniently 
reached for inspection and adjustment. ‘On’ one ma- 
chine the contact box was fitted with a glass cover, 
while on another it was located on the front end of the 
car, beside the starting. handle. 

Dry batteries are still chiefly used as a source of 
current, only a few of the larger cars being fitted with 
magneto ignition. One interesting device that was 
shown separately was an electro-magnetic igniter ar- 
ranged as a plug to screw into the cylinder and oper- 
ated by current from a spring-actuated magneto. 

Interest in automobiles, as evidenced by the attend- 
ance at the show, is much greater than in previous 
years. It is estimated that 30,000 people visited the 
Garden during the opening night and first two days 
of the following week. The dearth of commercial 
vehicles on exhibition is doubtless accounted for by the 
fact that the demand for pleasure vehicles is so great 
that manufacturers, in seeking to supply this more 
profitable trade, have no time to devote to the com- 
mercial automobile. Yet this is the machine that will 
eventually be developed, and that will relieve much 
of the traffic congestion in the crowded streets of all 
large cities. An increase in electric vehicles for busi- 
ness purposes was apparent. 

tO 2 
IMPROVEMENTS AND CHANGES IN AUTOMOBILE CON- 
STRUCTION AS NOTED AT THE PARIS SHOW. 

As the Parisian modiste sets the style in feminine 
dress, so the motor car manufacturers of that famous 
old-world city may be said to set the fashion -in 
things pertaining to automobile locomotion; and it is 
at the annual show held in the spacious Grand Palais 
each December that their models for the coming year 
are first exhibited. "- ead . 

In the construction of multi-cylinder motors for the 
powerful gasoline cars, the cylinders are now generally 
cast separately instead of.in-pairs. This does away 
with: the mass of metal between the cylinders, which 
was apt. to cause unequal expansion, and makes each 
cylinder a unit that can be removed in case of break- 
age, and replaced at one’s convenience. The mechani- 


cally operated inlet valve has gained not a.few, adher- 


ents during the past twelvemonth.: Instead, however, 
of the inlet. valve being in a chamber on one side of 
the cylinder and..the exhaust valve.being in a similar 
chamber on the other side, thus: necessitating a cam 
shaft on-eaeh side-of the motor for each set of valves, 
the practice now isto: locate the two valves side by 
side in a single chamber, and operate them by a double 
cam on the single, half-speed cam shaft. By -this ar- 
rangement, the motor: has been brought back almost 
to its former simplicity, while, the advantages of the 
mechanically operated valve—quiet and steady run- 
ning, with a wide«range of speed—have all been re- 
tained:. The use of steel cylinders has diminished con- 
siderably. 

With regard to bearings, there is a decided tend- 
ency to go back to the old style ball bearings, for the 
engine crank shafts, as well as for the transmission 
gear bearings, and other important bearings throughout 
the car. The ease of adjustment of the ball bearing, 
together with its frictionless and smooth running qual- 
ities, has doubtless had much to do with infiuencing 
manufacturers toward its readoption; and if the balls 
are made of the best hardened steel and properly pro- 
portioned to the loads they have to carry, there seems 
to be no good reason why this form of bearing should 
not give entire satisfaction, besides having the great 
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_relied on, as on the Renault cars. 


75 
advantage of instant adjustment, which the ordinary 
plain bearing does not have. 

The water dirculating pump and ignition dynamo 
or magneto is gear driven in almost every instance, 
and all gears and small parts are inclosed or other- 
wise completely protected. A new pressed steel frame 
brought out by the Darracq Company has sheet steel 
extending inward from its side bars to a rectangular 
opening in which is placed the motor and transmission. 
The cases of these organs are bolted to the sheet steel 
“apron” thus formed, with the result that the chassis 
has a complete fiooring on its front end, which pro- 
tects all the parts from dust, mud, or water. 

The majority of the manufacturers are using the 
pressed steel frames for their chassis, i. e, a frame 
like that just described, which is stamped out of a 
single piece of steel by hydraulic presses. There 
are, however, quite a few firms like that of Panhard & 
Levassor, for example. who are using the armored 
wood frame as heretofore, while still other makers— 
Renault, de Dion, etc.—stick to the tubular frame. 
Some cars are fitted with a honeycomb radiator with- 
out a pump, thermo-siphon circulation alone being 
A novelty that will 
be appreciated by many is an arrangement whereby 


,pushing in on the starting crank in order to make it 


engage, automatically retards the spark, and makes 
it impossible for the motor to kick back. 

The honeycomb, or cellular radiator, although con- 
siderably in evidence, is being replaced by a modifica- 
tion of the old-style coiled tubes with corrugated heat- 
radiating disks or flanges. The new type of radiator 
consists of an outer rectangular frame of square cross-7 
section (which acts also as a tank) with small hori- 
zontal or vertical flanged tubes connecting the sides 
or the top and bottom. Although this type of radiator 
is not so efficient as the honeycomb type, in which the 
water is held in numerous thin films, it does not spring 
a leak so easily, and can be repaired with greater facil- 
ity. Besides the danger of leaking, the honeycomb 
radiator is said to give trouble from dirt or precipi- 
tated calcium carbonate choking up its passages. Fur- 
thermore, recent experiments have shown that from 
46 to 60 per cent of the heat in the fuel is carried away 
by the cooling water when a honeycomb radiator is 
used; and so it is advantageous to run a motor as hot. 
as it can be run without causing trouble, even if the 
water does boil away sooner and require replenishing 
several times a week instead of but once a month. 

Improvements in’ carbureters form another interest- 
ing feature'of the recent Paris show. Great efforts 
have been made to design carbureters that will ac- 
complish the same results as the Krebs carbureter, the 
novelty of the previous Salon, by furnishing as nearly 
perfect a mixture as possible at all speeds of the motor. 
M. Bollée has designed a carbureter with two spraying 
nozzles-—one in a small pipe and the other in a large 
one. When running at slow speeds, the air is inspired 
by the motor very rapidly through the smaller pipe, 
thus drawing a good supply of fuel from the spraying 
nozzle; while when the motor runs at full speed, the 
suction is through the larger pipe, the spraying nozzle 
of which delivers practically the same quantity of gaso- 
line because the air drawn in at an increased speed 
passes through a larger pipe, thus making the rate of 
flow past the nozzle about the same. The changing 
from one pipe to the other is accomplished automati- 
cally according to the speed of the motor. 

In ignition devices, what is known as the Hisemann 
magneto is coming into quite general use. This mag- 
neto, a deseription of which was given in SUPPLEMENT 
Number 1452, generates both a high-tension or jump 
spark current, and a low-tension current. The high- 
tension spark first jumps the gap between the spark 
plug points, thus making a passage for the low-tension 
primary spark, which follows instantly, and gives a 
hot,:red spark having the best igniting properties. By 
the use of this specially wound magneto, a regular 
spark plug can be used and yet as sure and hot a spark 
be.obtained as with the ordinary make-and-break ig- 
niter. As a sumber of the best machines have hereto- 
fore been fitted with both jump and contact igniters, 
the development of this magneto has made possible a 
simplification of the ignition apparatus. 

The live rear axle, with bevel gear drive through a 
universally jointed longitudinal driving shaft, is com- 
ing more and more into vogue for all but the heaviest 
cars, and in a few instances it is used even on these, 
as on the new Hotchkiss cars, for example. The ma- 
chines built by this well-known firm, the makers of 
the Hotchkiss rapid-fire gun, contain a great deal of 
fine engineering work. Among the novelties noted on 
them are an arrangement whereby the pitch of the 
blades of the fan for cooling the water can be varied, 
thus increasing the air draft when desired, as in 
climbing a long hill; a positive locking device similar 
to the breech-locking mechanism of a gun, whereby 
the main .driving shaft is positively locked f6 the 
engine crank shaft after the clutch is thrown in; 
and steering ‘pivots in the center of the front wheel 
hubs, 
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AN IMPROVED BUCKBOARD AUTOMOBILE. 

The smallest, lightest, and cheapest automobile of- 
fered in the market is the Orient Buckboard, made by 
the Waltham Manufacturing Company, of Waltham, 
Mass. This is probably the simplest possible practical 
combination of a gasoline explosion motor and a four- 
wheeled road vehicle, and it has wholly superseded the 
motor tricycles and tandem-seated quadricycles that 
were so prominent during the introductory days of 
the automobile both in this country and in Europe. 
The Buckboard machine met with instantaneous suc- 
cess following its début at 
the Madison Square Garden 
automobile show a year ago, 
owing to its stability as 
compared with the bicycle 


and tricycle and to its 
closer resemblance to a 
“real” automobile. More- 


over, in addition to being so 
simple that any person of 
ordinary intelligence and 
mechanical knowledge could 
operate it, it had a speed ca- 
pacity of fully twenty miles 
an hour on good roads, was 
comfortable to ride in, and 
could carry two persons side 
by side, which overcame one 
of the strongest objections 
to the unsociable quadri- 
cycle with its tandem seats. 

Briefly, the vehicle con- 
sists of two sets of 26- 
inch wire suspension 
wheels, the rear pair carry- 
ing at the middle of the axle 
a single-cylinder, air-cooled, 
upright gasoline motor of 4 horse power; a narrow 
platform, whose side members are of 14 by 3-inch 
seasoned hickory, and a cushioned buggy seat placed 
in the middle of this platform. The entire power 
and transmission mechanism is carried on the rear 
axle as a unit, the motor being supported in a tubular 
truss, the ends of which are as close as possible to 
the wheel bearings. The motor has flywheels inclosed 
in the aluminium crank-case, like a bicycle motor, 
and drives by a pinion a large spur gear on the differ- 
ential. The gears are this year laminated with fiber 
to reduce the sound when running. Band brakes on 
the rear axle are operated by a pedal. . A cylindrical 
gasoline tank is attached to the rear of the seat out of 
harm’s way. The muffler is suspended below the plat- 
form just in front of the rear axle, and has been made 
larger this year than last to make the exhaust noise- 
less. Full elliptical springs have also been interposed 
in the new models between the rear axle and the rear 
end of the platform as well as under the front end of 
the platform, and the seat and its back have been pro- 
vided with spring cushions. 

Principal among the improvements for 1904, how- 
ever, is the addition of a two-speed gear mechanism 
between the 
motor and the 
differential. 
This is operat. 
ed by a left- 
hand side lev- 
er. It increases 
the _hill-climb- 
ing ability of 
the machine, 
so that it can 
mount any 
grade met on 
public streets 
and roads, and 
it also enables 
the operator to 
drive slowly 
and carefully 
through streets 
congested with 
trafic and 
through mud 
and rough 
places. Another 
chauge is the 


substitution of 
a crank start- 
ing device for 
the strap and ratchet used on last year’s machines. A 
more compact and reliable carbureter has been fitted, 
and mud fenders have been attached over all the wheels 
with bolts and nuts that are secured against working 
loose. Other improvements are the use of heavier 
hickory reaches in the platform, the raising of the plat- 
form two inches higher from the ground, and the use 
of a wider seat. 

The Buckboard weighs about 500 pounds, is 106 
inches over-all length, and 48 inches over-all width. 
It is finished in the natural wood. Single-tube Good- 
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rich tires are fitted. The Waltham ‘Company has re- 
cently brought out a carrier attachment for the buck- 
board to be used for delivery purposes by small mer- 
chants, such as grocers, butchers, laundrymen, drug- 
gists, dry goods, and notion stores, etc. and has also 
designed an extra seat for one person to be placed over 
the front axle as shown. ; 
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AN ELECTRIC TRICYCLE FOR POSTAL WORK. 
The accompanying photographs show an electric tri- 
cycle specially constructed for the Royal Bavarian 
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Postal Service, of Munich, by the Siemens-Schuckert 
Works. 

The chassis consists of two truss frames, each of 
which holds a driving wheel. The hind wheels, as 
shown in the illustrations, are set one in each frame, 
and consequently there is no regular rear axle. By 
this arrangement, a greater space is obtained under 
the double seat for the storage batteries, motors, dif- 
ferential gear, etc. 

The rear view shows very well the compact and 
practical arrangement of the various parts, which 
are so placed that there is room for a box for carrying 
small articles. 

, Both rear wheels are connected, through two strong 
pieces of tubing, with the double, inverted V-tubing 


. that supports the front fork, while the cross-connection 


between the two side frames is made with light tubing, 
which conduces at the same time to simplicity of con- 
struction and ease of taking apart. The battery, the 
seat, and also the motor, are double spring suspended, 
and the differential gear renders it possible to steer 
the machine easily. It can be turned around in a 
street whose width is equal to double the length of the 
machine. There is both a foot and an electric brake 
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ready at hand. The latter operates so energetically 
that when going at full speed and carrying two people, 
the machine can be brought to a full stop in from 7 
to 10 feet. The machine is equipped with a motor cap- 


able of giving 1 horse power at 800 revolutions per | 


minute. There are 24 cells of Tudor storage battery, 
arranged in two crates, and weighing complete 286% 
pounds. They have a capacity of 18 ampere hours at 
a one-hour rate of discharge. 

The controller has ten notches—one for the stop or 
off position, five forward speeds, two reverse, and two 
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for braking. The total weight of the machine is 842 
pounds, and the weight which it is capable of carrying 
is 352.73’ pounds. Its maximum speed is 9.31 miles an 
hour. 
an cai ce 
THE 24 HORSEPOWER POPE-TOLEDO TOURING 
CAR. 

The 1904 Pope-Toledo gasoline touring car differs 
radically from all previous models, and embodies 
many of the latest ideas in automobile construction. 

The motor has four vertical cylinders of 44-inch 
bore and 5%-inch stroke, 
and develops 24 horse power 
at a speed of 900 revolutions, 
The cylinders are cast sep- 
arately without water jack- 
ets, and are merely flanged 
tubes, bored with great care 
within and machined on the 
outside to, an even thick- 
ness. The water jackets, 
which are of copper, are cor- 
rugated to allow for expan- 
sion. The lower ends of 
the jackets are slipped into 
grooves turned in the cylin- 
der flanges and “sweated” 
in place, after which the 
grooves are filled with sold- 
er. The upper ends of the 
copper jackets are turned 
in, and form gaskets he- 
tween the cylinders and the 
cast-iron combustion cham- 
bers. This arrangement of 
cylinders and water jackets 
obviates the necessity for 
difficult cored work in cast- 
ing the cylinders, while the fact that the cylinder walls 
are of even thickness assures equal expansion when 
they become heated. Further than this, the construc- 
tion described affords ample opportunity to reduce 
weight to a minimum, although no strength is sacri- 
ficed. 

The Toledo Company still maintains its claim that 
automatic inlet valves are preferable to the mechani- 
cally-operated variety, and its latest motors are so 
fitted. The inlet valves are held in place by strut 
pieces, which engage the heads of suitably-placed 
screws, and’ may be removed quickly and withont diffi- 
culty. The inlet valves are forged of nickel steel, and 
the exhaust valves are of a special nickel alloy, which 
is practically the pure metal. It is generally conceded 
that nickel is particularly suitable for exhaust valves, 
as it does not warp under the ordinary heat developed 
by the engine, while constant “pitting” is eliminated 
by its use. 

The cam shaft runs within a chamber cast integral 
with the upper half of the aluminium crank case, and 
the cams and shaft journals are splash-lubricated. The 
two-to-one gears are unusually large. The circulating 
pump, which is of the gear type, is mounted on the 
exhaust - valve 
side of the mo- 
tor at the ex- 
treme front 
end of the 
crank case,and 
is driven from 
the large cam- 
shaft gear. The 
pump - driving. 
gear carries a 
boss on which 
the fan pulley 
is mounted,the 
fan being belt- 
driven. The en- 
gine bearings 
are of bronze. 
They are cast 
in halves, ac- 
curately sur- 
faced on a mill- 
ing machine, 
soldered to. 
gether and ma- 
chined up as a 
single casting, 
and then sep- 
arated, the 
bearing surfaces being scraped by hand to remove all 
tool marks and assure a perfect fit. 

An efficient circulating system makes the use of @ 
large supply of cooling water unnecessary, only 3% 
gallons approximately being required. The construc- 
tion of the radiator is such that the water is obliged 
to circulate back and forth from the top to the bot- 
tom in a very thin film; thus every drop is subject to 
the cooling influence, whether the system is filled or 
not, a feature not common to all types of radiators. 
The water is forced from the bottom of the radiator 
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to the lower ends of the cylinder jackets, passing 
around the cylinders and back to the radiator, which it 
enters at the top. No separate water tank is carried. A 
small overflow tube conveys excess water to the ground 
when filling the circulating system. Compression re- 
lief cocks, which are tapped into the cylinders, are con- 
nected by a linked rod whicti extends through the 
radiator and terminates in’a small brass knob, a single 
movement of which relieves the compression in the 
four cylinders. 

The 1904 Toledo transmission is clearly shown in 
the accompany- 
ing line’ en- 
graving. It is 
designed for 
three forward 
speeds and a 
reverse, and 
the drive is di- 
rect on the 
high gear, the 
secondary 


shaft and 
gears. being 
idle, a result 


not always at- 
tained in “di- 
rect drive” 
transmission 
mechanisms. 

Referring to 
the drawing, 
the mechanical details and method of operation may 
be easily understood. Shaft A is driven by the motor, 
and communicates the power to the sliding gear sleeve, 
U, through the medium of the two bevel gears, C. 
Sleeve U carries sliding gears, D and D’, and the 
male portion, O, of a miter gear clutch. These parts 
are free to move endwise, but a> prevented from 
turning independently of the sleeve by long feathers 
set in opposite sides of the sleeve. The sleeve, U, is 
free to turn on the transverse transmission shaft, B. 
Directly below this shaft is a countershaft, which car- 
ries gears F, F’, and P. The operation of this mech- 
anism is as follows: 

It will be noted that driving gear, EH, is not fixed to 
the differential case, but may be held in driving rela- 
tion thereto by the spring, Q, which normally presses 
the spur driving gear, H, against hub, H, and causes 
miter teeth on the right-hand face of its hub to mesh 
with similar teeth on H, which is integral with 
the differential gear case and has_ miter 
teeth on its other side also. When teeth 
on # mesh with those on H, £ is locked to 
the differential case. This relation ex- 
ists only when the car is being driven on the 
slow or intermediate speed or the reverse. 
It will be seen that when driving on the 
slow speed, sliding gear, D, meshes with gear, 
F, on the countershaft, and power is. trans- 
mitted through the shaft and pinion, P, which 
is in mesh with gear,.H#. The ratio of this 
gear system is 8 to 1. On the intermediate 
speed, sliding gear, D’, meshes with pinion, 
F’, on the countershaft, and the power is 
conveyed to the driving shaft through pinion, 
P, and gear, E, as before. The ratio of this 
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E, to the left sufficiently to disengage miter gears 
on its hub from those on dH, thus releasing the 
countershaft and establishing a positive connection 
between sleeve, U, and the differential. On returning 


to the lower speeds, spring, Q, again establishes a 
positive driving relation between gears E and hub H. 
Further reference to the drawing of the transmis- 
sion will show that ball bearings are used extensively, 
the bearings being unusually long, while every oppor- 
tunity for close adjustment is afforded by the con- 
struction. : 2 


An internal cone clutch with multiple springs takes 
the place of the ordinary push clutch found in previ- 
ously designed Toledo cars. .The .mechanism is en- 
tirely inclosed, while at the same time the interior is 
readily accessible by removing the friction ring, which 
is bolted to the rim of the flywheel. The end thrust of 
the clutch spring is relieved from the motor shaft by 
means of a large ball bearing thrust collar, and the 
springs are easily adjustable from outside the clutch 
by means of screw plugs with lock nuts. When the 
clutch is engaged there is virtually no end thrust. 

The three forward speeds and the reverse are con- 
trolled by. a single lever. The brake ‘lever applies 
two hub brakes and releases the clutch. The hub 
brakes are of the expanding-ring type, while a pedal- 
actuated band brake operates on a drum carried by the 
differential. 

The wheel base of the car is 93 inches, and the 
tread is standard. The front wheels are 32 inches in 


combination is 5 to 1. In reversing, sliding 
gear, D, is meshed with pinion, G, and power 
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is baked on, and is a durable and attractive substitute 
for paint. 

The Pope-Toledo car is built by the Pope Motor 
Car Company, of Toledo, Ohio. 


THE STEARNS GASOLINE TOURING CAR. 

Thé Stearns car and its transmission are shown in 
the accompanying cuts. This machine is a powerful 
touring car with a motor of the double, opposed-cylinder 
type, running at a normal speed of 9300 revolutions per 
minute, and ca- 
pable of driv- 
ing the car as 
fast as 50 miles 
an hour. The 
motor is fitted 
with a _ brass 
water jacket 
square in cross- 
section. It is 
fed with gas 
from two fioat- 
feed, atomizing 
carbureters in 
which the suc- 
tion is against 
the. spraying 
nozzle instead 
of in the direc- 
tion in which 
it points. This 
novel construction is said to offer advantages in the 
way of supplying a good mixture at widely varying 
speeds... -The cooling water is circulated by a cen- 
trifugal pump, P, friction-driven from the flywheel, 
through a fianged radiator consisting of about a dozen 
small copper pipes laid side by side horizontally in 
front of the bonnet and coiled back and forth in an 
S-shaped formation. The warm water of the cooling 
system enters the bottom of the oil tank and heats 
the oil, at the same time putting a pressure on it and 
causing it to flow to the six sight feeds that supply 
oil to the motor through small copper pipes. The 
pipes that oil the cranks are curved so that the drops 
of oil forming in the ends of them are caught in small 
cups on the crank-pin boxes, as the cranks pass under 
the oil-pipe ends. 

The transmission gears run in an oil-tight case, A. 
The flywheel is shown at H, and the band brake clutch, 
J H, by clamping the drum, F, of the flywheel when 
the shipper, K, spreads levers, J J, drives the 
shaft, B, through levers, J I, which are 
mounted on studs on a flange at end of B. 
The gears ‘are slid in mesh by a lever work- 
ing in the H-shaped slot, Q. They are of the 
usual pattern, giving a direct drive on the 
high speed by the meshing of miter gears, 
3, 3. The first and second speeds are obtained 
through 1, 1’, 4’, 4, and 2, 2’, 4’ 4 respectively, 
gear 4, sleeve G, and sprocket D being one 
solid piece of steel. In the position shown, 
the reverse is accomplished by raising a wide 
intermediate pinion beneath 1 and 1’ so that 
it meshes with each gear. 
started by a crank applied at O. The frame 
of the Stearns machine is of armored wood. 
The car has a long wheel base and large 
34 and 36-inch artillery wheels shod with 4 
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is transmitted through the reverse shaft and pinion, 
G@’, and gear, F. 

The most interesting feature of the new Toledo 
transmission is the method of driving on the high 
speed, at which time the only gears in mesh between 
the motor and the driving wheels are the bevel gears, 
©. This is accomplished by sliding the gear set, DD’, 
to the left until its miter teeth, O. are in mesh with 
those on hub, H. This movement also pushes gear, 


diameter, and the rear wheels are 34 inches. The 
tires are 4 inches in diameter. 

The frame of the car is of pressed steel, and the side 
bars are extended to form ‘“pump-handle” spring 
hangers. Sheet steel is used extensively in the con- 
struction of the car, notably in the curved seat panels 
and the hollow dash. These parts are pressed into 


shape in special dies and, being perfectly smooth, pre- 
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SEPARATE CYLINDERS OF MOTOR, SHOWING CORRUGATED COPPER JACKETS, 


and 4%-inch tires. The throttle control of the 
motor is very flexible, thus making it possible to obtain 
speeds of from 5 to 50 miles an hour on the high gear. 
The throttles on both carbureters are operated by a 
pedal, or they .can be set by a handle on the steering 
wheel. One of these machines made an extremely good 


.Showing in the New York-Pittsburg run last October, 


and, despite some mishaps due to hard driving, reachéd 


sent a suitable surface for the finishing enamel, which Pittsburg among the first at the.end of the contest. 
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THE PACKARD 22-HORBSEPOWER LIGHT TOURING CAR. PIERCE 24-HORSEPOWER TOURING CAR WITH CANOPY TOP. 


A ROOMY 35-HORSEPOWER PEERLESS TONNEAU. 24-HORSEPOWER PEERLESS MOTOR WITH SEPARATE CYLINDERS. 


THE 16-HORSEPOWER ROYAL TOURING CAB. CHASSIS OF ROYAL CAR, 
SOME 1904 MODELS OF TOURING CARS AT THE NEW YORK AUTOMOBILE SHOW 


© 1904 SCIENTIFIC AMERICAN, INC. 


JANUARY 30, 1904. 


SOME 1904 TOURING CARS. 

The new Packard ‘“Voiture Legére,” or light car, has 
been developed from the Packard racer, the “Gray 
Wolf,” which covered a mile in 462-5 seconds re- 
cently on a Florida beach. The car weighs but 85 
pounds per horse power developed by the motor. Its 
total weight is less than 1,900 pounds, and its four- 
cylinder motor is rated at 22 horse power. The ma- 
chine is fitted with a combined threesneed transmis- 
sion gear and differential on the 
rear axle, which causes its power 
plant to consist of but two units 
—the motor and the driving 
axle. Upon the high speed 
the drive is direct from en- 
gine to axle. So flexible is the 
engine control that the machine 
can be throttled down so as to 
reduce the speed of the car from 
40 to 4 miles an hour, and when 
running at this latter speed on 
the high gear it may be kept 
describing a 30-foot circle as long 
as desired. The motor has four 
cylinders of 3%-inch bore and 
514-inch stroke. Both its inlet 
and exhaust valves are mechan- 
ically operated and interchange- 
able. The oil level in the crank 
case for splash lubrication is 
maintained by a gear-driven 
pump. Jump-spark ignition, 
with separate coils and a storage 
battery, is employed. A rotary 
gear pump, gear driven, circu- 
lates the cooling water, which 
is contained in a fan-cooled, 
cellular radiator and the piping. 
But one pint of water is evap- 
orated in 80 miles, and 300 
miles can be covered on a quart of oil, while on fairly 
good roads the gasoline consumption is as low as one 
gallon per 18 miles. 

Ball bearings are used on the axle, wheels, and 
transmission. The flywheel clutch is of the ex- 
panding ring type. A worm-and-sector steering device 
is used. The brakes are of the expanding ring type 
(worked by a pedal) and band or clamping ring type 
(worked by a self-locking hand lever). They operate 
on drums on the hubs of the rear wheels. Both sets 
are double acting and capable of locking the rear 
wheels. The motor is controlled by a centrifugal gov- 
ernor, the action of which can be counteracted by a 
hand lever on a’ sector on the steering wheel. The 
spark-controlling handle is also placed here. 

The wheel base of the car is 94 inches, and*the 
tread standard. ‘ The wheels are shod with 4 x 34-inch 
detachable tires. The Packard three-point spring sus- 
pension is used. 


The George N. Pierce Company has brought out for - 


1904 a new and commodious “King of the Belgians” 
touring car fitted with a 24-horsepower, four-cylinder 
motor having mechanically-operated inlet valves on 
one side of the cylinder head and exhaust valves on 
the other. The cylin- 
ders are separate and 
interchangeable. The 
motor is so constructed 
that the lower half of 
the crank case can be 
removed without dis- 
turbing the crank shaft 
or its bearings. The 
valve caps, also, are 
readily removable. A 
plunger pump, work- 
ed ‘by an_ eccentric 
on ‘the exhaust valve 
cam shaft, forces oil 
from the crank case to 
a reservoir on top of 
the cylinders. A _ pipe 
from this reservoir 
leads to the three crank 
shaft bearings and 
directs a continuous 
flow of oil upon them. 
The oil enters the hol- 
low crank shaft through 
holes and flows along ta 
the crank pins, where 
it passes out, lubricates 
the crank pin _ boxes, 
and is thrown up into the cylinders. The water-circu- 
lating pump is on an extension of the exhaust valve 
cam shaft. A cellular radiator is used. The bore 
and styoke of tha motor cylinders are 3% and 4% 
inches respectively, and its normal speed is 1,000 revo- 
lutions per minute. It is said _to have developed 28.3 
brake horse power under test. The car is fitted with 
a three-speed, sliding-gear transmission. Any speed 
from 6 to 45 miles an hour can be had on the higb 
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gear by means of the throttle, though the motor is con- 
trolled automatically by means of a governor. This 
is inclosed and fitted on the front end of the inlet 
valve cam shaft, which is prolonged so es. to project 
beyond the front of the car and carry the contact box, 
thus making the latter very accessible. The motor and 


transmission are on a separate underframe, so that 
they cannot easily get out of alignment. 
change lever is on the steering column. 


The clutch 
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must be disconnected before the gears can be shifted, 
and it cannot be thrown in till they are completely 
in mesh. The clutches and change gear levers are 
mounted on ball bearings, as are also the front and 
rear axles and the transmission gear. The car is fitted 
with a countershaft brake and with brakes on the rear 
wheel hubs. The weight of the machine is 2,400 
pounds, its wheel base is 93 inches, and the tread is 
standard. The tires are 34 x 4 inches, detachable. 

The 35-horsepower Peerless car is a striking-looking 
vehicle, the wheel base being unusually long—102 
inches—while a low, rakish-looking bonnet, which 
cevers and protects the motor and its accessory parts, 
occupies a full third of the length of the car. The 
34-inch wood wheels are mounted on large ball bear- 
ings, and the tires are of the double-tube type, 4% 
inches in diameter. The frame of this vehicle is of 
channel section pressed steel, the side girders tapering 
toward the ends and approaching each other in front, 
which allows extra: clearance for steering. 

The 35-horsepower motor is of the four-cylinder, 


vertical type, the cylinders being 45, by 5% inches. 


each. They are cast in pairs, with integral combus- 
tion chambers and‘ water jackets, and are securely 
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bolted to a two-piece aluminium crank case, the lower 
half of which carries the motor supports. The inlet 
valves are mechanically operated in the usual way, but 
as they are on the opposite side of the motor to the 
exhaust valves, an extra half-time, or secondary, cam 
shaft.-is-used. This. shaft also drives a-forced-feed 
lubricator and the ignition commutator..,The exhaust- 
valve cam shaft carries an intermediate gear, which 
operates the circulating pump. Thisis mounted on the 
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motor case at a point between the two pa:rs of cylin- 
ders, the whdle being arranged in a very compact 
manner. 

The cam shafts are mounted in removable bearings 
protected by light aluminium covers. 

A double ignition system is employed on the 35- 
horsepower motor, a make-and-break low-tension ‘sys- 
tem being fitted and used as accessory to the usual 
jump-spark system. The change from one to the other 
can be made from the seat of 
the car while it is in motion. 
The current is supplied by a 
storage battery. 

The cylinders are lubricated 
by a belt-driven, adjustabie, 
sight-feed lubricator, which is 
mounted on the dash of the vehi- 
cle, and which also supplies the 
crank-shaft bearings. Splash lub- 
rication is depended on for oiling 
the wrist pins and cam shaft 
bearings. The speed of the 
motor is controlled by a throttle 
governor, the action of which is 
retarded at will by applying the 
foot to a small accelerator pedal. 
A cellular radiator is employed, 
and its effect is augmented by a 
motor-driven fan. 

The transmission is of the 
sliding-gear type, that of the 35- 
horsepower car being designed 
for four forward speeds and a 
reverse. The various’ speed 
changes are made by a single 
lever moving in an H-shaped 
slot. The secondary shaft runs 
idle while the car is_ being 
driven on the high gear. 

Oil for the transmission is fed 
to the primary and secondary shafts, from reservoirs 
below, by means of chain conveyors, and the gears run 
continuously in an oil bath. A flywheel cone clutch, 
leather-faced, which is self-contained and of standard 
Peerless design, is employed. The bearing surfaces are 
large, to prevent slipping when the car is in operation. 

The car is driven by bevel gears, a universally jointed 
driving shaft transmitting the power from the second- 
ary gear shaft to the rear axle, which carries the dif- 
ferential. The wearing surfaces of the universal 
joints are large, in order to withstand the wear to 
which they are necessarily subjected. The action of 
the vehicle springs is compensated for by means of 
a sliding sleeve or telescopic union. The transverse 
driving shaft, or rear axle proper, is carried in a 
tubular axle, and extends through the hubs of the rear 
wheels, which are driven through the medium of 
clutch plates, these connections allowing the required 
degree of flexibility. The wheels are mounted on the 
tubular axle and revolve on ball bearings. The object 
ot this rear axle design is to relieve the driving axle 
of the weight of the vehicle and its passengers, a minor: 
advantage being that the tubular axle can be arched 
if desired to form a truss. Thé inner ends of the driv- 
. ing axle are provided 
with universal joints to 
compensate for their an- 
gularity. The differen- 
tial and bevel gears are 
protected by an alumi- 
nium case, the cover of 
which may be quickly 
removed. All bearings 
are packed with grease 
in sufficient quantity to 
lubricate the parts for 
several months. 

Three powerful brakes 
are provided, two of 
which operate on drums 
mounted on the rear 
wheels, and are actu- 
ated by a hand lever. 
The third brake, which 
is operated by a pedal, 
is applied on a drum 
mounted on the trans- 
mission _ shaft. The 
steering mechanism is 
interloclzing. Ball bear- 
ings are used _ gener- 
ously in the construc- 
tion of the Peerless car. 

There are so many features in common between 
the motor and other mechanism just described and 
that of the 24-horsepower Peerless car, that it will 
suffice to give a brief ontline of the differences between 
them to convey an accurate impression of the design 
and construction of the smaller vehicle. On referring 
to the illustration of the 24-horsepower motor, it will 
be seen that the four cylinders are separate, instead 

(Continued on page 110.) 
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THE THOMAS TRIPLE-CYLINDER TOURING CAR. 

One of the most progressive automobile firms in this 
country is the E. R. Thomas Motor Company, of Buf- 
falo. Starting with the manufacture of motor bicycles, 
in which it soon. made a good name for itself, this 
company entered the automobile fleld two years ago 
with a horizontal, single-cylinder car, which, as built 
the past year, had several novel improvements. After 
considerable experimenting with two-cylinder motors, 
the company built a three-cylinder, which, being well 
designed and constructed of the best material procur- 
able, should give excellent 
satisfaction in service. 


The advantages of the 
triple-cylinder motor have 
been long upheld in this 


country by Mr. Charles E. 
Duryea, who has used this 
type of engine successfully 
for the past seven years; 
while in France, Panhard & 
Levassor brought out last 
year a triple-cylinder car, and 
the declaration in favor of the 
three-cylinder engine by this 
well-known firm: has had 
much to do in drawing the at- 
tention of automobilists to 
its advantages. These are— 
reduction of one-fourth the 
working parts necessary with 
a four-cylinder motor; near- 
ly as constant torque as with 
four cylinders, an impulse be- 
ing had every two-thirds revo- 
lution instead of every one- 
half revolution; and almost 
perfect balance, making the use of counterweights un- 
necessary, and yet providing without them an exceed- 
ingly smooth-running, vibrationless motor. Further- 
more, a triple-cylinder motor furnishes more power 
for a given weight than any other, and it is largely 
owing to its use that the Thomas car is constructed 
with a weight of but 83 pounds per horse power. 
The new Thomas machine has several improvements 
in the mechanism of the car itself, besides the triple- 
cylinder motor that drives it. Among these should be 
mentioned a novel flywheel clutch, with which there 
‘is never any end thrust while the clutch is engaged; a 
new adjustable worm-gear steering device, having the 
worm curved to conform with the sector, so that it 
bears against it throughout its whole length; an ar- 
rangement for shifting the secondary shaft of the trans- 
mission gear, so that it will not revolve when the high 


Fig. 4.—TIMKIN ROLLER BXARING IN REAB 
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speed is thrown in; individual brakes on each half of 
the differential countershaft, and a safety ratchet de- 
vice in the hubs of the rear wheels, by which they can 
be locked, and thus prevent the machine from running 
down hill backward should the brakes give out or fail 
to work. 

By referring to the cut of the chassis, the reader 
can see the general arrangement of parts, as well as 
a few details of the same. The clutch ring, R, is seen 


bolted to the flywheel, with the cone clutch, C, within 
and pressed out against & by means of a coiled spring 
* 


THE THOMAS 24 HORSEPOWER TRIPLE-CYLINDER TOURING CAR. 


which surrounds and bears against the flywheel hub. 
C is mountéd on a short shaft, the forward end of 
which telescopes into the end of-the crank shaft, while 
the other end connects with the main transmission 
drive shaft (C, Fig. 1) through a universal joint. A 
ball thrust bearing on the forward side of C takes 
up the thrust of the clutch spring when the clutch is 
thrown out. When the clutch is in, there is no thrust 
to be taken care of, as the spring presses against the 
flywheel on one end and against the clutch cone, 
which is against the clutch ring, on the other. The 
leather of the cone clutch is attached in properly- 
spaced squares, and there are several) spring-pressed 
plungers that engage first when the clutch is thrown 
in, thus causing it‘ to take hold easily and without a 
jerk. The clutch is operated by the shipper and pedal, 
as can be readily seen. 


Fig. 6.—CHASSIS OF THOMAS CAR. 
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The three smal] cuts show the details of the counter- 
shaft end with its wide, dust-proof, Hyatt roller bear- 
ing, sprocket, brake drum, and universal joint; a rear 
wheel, with the sprocket mounted on a cast-stee] drum 
between the two sets of adjustable Timkin rollers; and 
the worm-gear steering device, completely incased, and 
with the worm conforming to the shape of the sector. 
The construction of this device, and the method of 
taking up wear, may be described as follows: 

The steering shaft, to which the worm is secured, is 
tapered one-hait the length of the worm, which has a 
corresponding taper, and is 
further provided with a key, 
so that, when worn, if it is 
pressed on the shaft, and 
locked with jam nuts, it is im- 
possible to work loose. When 
the worm shaft has been ad- 
justed to position, it is then 
locked with the set screw and 
jam nuts on the bottom. 

The sector is made of hard 
bronze, and is securely at- 
tached to the spokes of its 
hub with bolts, nuts, and cot- 
ter pins. The hub is of steel, 
keyed and brazed to the cross 
shaft. To this shaft the lever 
arm is attached outside the 
casing by means of a taper 
Woodruff key and nut, the 
last of which is secured with 
‘a cotter pin.’ 

The construction of the sec- 
tor in two parts permits 
of adjustment to compensate 
for any wear, by simply 
loosening the bolts, moving the sector toward the 
worm until all lost motion is taken up (provision for 
which is made by the holes in the spokes of the hub 
being slightly elongated), and then tightening securely. 
This type of worm and gear will not, it is claimed, re- 
quire adjustment for an entire season. 

The transmission gear of the new Thomas car has 
all the latest improvements. As usual with this type 
of gear, there is a square main shaft, A, on which slide 
the two gears, 4 and 6. This shaft is round at its 
forward end where it telescopes into the shaft, @, 
which acts as a bearing for it. It is supported near 
its other end in a suitable bearing, and it has a driving 
bevel gear, 8, keyed on and bolted to a flange near 
this end. Gears 4 and 6 are slid by means of a shifting 
fork which is moved by the rod, R. In the posi- 
tion shown, which gives the low speed, the- drive is 


Fig. 2.—THOMAS TRIPLE-CYLINDER MOTOR. 


from 1 to 2 and from 3 to 4. By sliding 4 and 
6 to the right, the middle speed, 1, 2, 5, 6. is 
obtained. Sliding 4 and 6 still further to the 
right causes the tapered miter gears, a, b, to 
mesh and drive the shaft A direct, which 
gives the high speed. As the rod, 2, moves 


Fig. 5.—WORM GEAR STEERING DEVICE. 
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when throwing in the high speed, it causes the toothed 
segment, 8, to mesh with and turn a pinion on the end 
of the shifting fork lever, T, with the result that the 
gears 2 and 5 are moved to the right, so that they mis- 
match with 1 and 6, thus allowing the shaft, B, to re- 
main idle. This # a refinement of the transmission 
gear which is found on but few cars as yet, but which 
will doubtless soon come into vogue, as it causes the 
machine to run very quietly on the high gear. 
reverse is had by gear 4 meshing with an intermediate 
pinion below the gear 7 and in mesh with it. Chain 
oilers like that shown on the opened bearing of the 
transmission are used on all six of its bearings, as well 
as on the two end bearings of the motor crank shaft. 
These oilers consist of a small chain that dips in an 


oil well and, as it is carried along by the rotating 
shaft, brings the oil up on it. The three-cylinder 
motor is fed from a single carbureter of the constant 
level, spraying type, and exhausts into a single muffler 
in the. rear. The mouth of the air suction pipe is seen 
at A, and the inlet pipe coming from the carbureter at 
I. The water pipes are seen on the top and sides 
of the cylinders, running direct to the honeycomb type 
of radiator. A  belt-driven suction fan is arranged 
back of the radiator. The circulating pump is gear- 
driven from the motor crank shaft, and is of the re- 
volving gear type. The cut of the motor, Fig. 2, shows 
the half-speed cam shaft that operates the exhaust 
valves. The inlet valves are automatic. The contact 
device is also seen in this picture, as well as the three 
spark plugs. The cranks are set at 120 deg., thus 
giving an explosion every two-thirds of a revolution. 
Adjustable bearings are provided between each crank, 
and are oiled by splash lubrication. 

The sight-feed pressure oilers on the dash supply oil 
to the cylinders and end bearings of the motor, while 
the oil in the crank case needs renewing about once in 
1,000 miles. 
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The countershaft is fitted with a band brake drum 
near each end, as shown in the detail picture. These 
drums were not in place when the photograph was 
made, nor was the belt-driven fan that is located be- 
hind the honeycomb radiator. Otherwise the view of 
the chassis is complete. The outside lever of the two 
shown at the side changes the gears, while the inside 
one applies the rear wheel brakes, at the same time re- 
leasing the clutch by means of a sector (M, Fig. 6) 
pushing a rod that depresses the clutch pedal. A 
longer sector, N, has holes in it, corresponding to the 
different positions of the gears. A rod rides on this 


sector and keeps the clutch disengaged while the gears. 


are being changed. Not until the gears are properly in 
mesh does the plunger rod drop into the corresponding 
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THE STEVENS-DURYEA GASOLINE STANHOPE, 

The machine illustrated on this page is the result 
of many years’ experience in the building of automo- 
biles on the part of Mr. J. F. Duryea. It is a typical 
American runabout of the double, opposed-cylinder 
type, and besides its many good points and several 
novelties, it holds enviable records for speed, reliabil- 
ity, and rapid hill-climbing powers. A chassis of this 


speed of which car is capable, 45 


type, driven by O. Nestman, made a mile on the Or- 
monde-Daytona beach recently in 571-5 seconds, there- 
by reducing the previous record for cars under 1,000 
pounds by 9 seconds. 


hole and allow the clutch to slip in. When the clutch 
has thus engaged, the gears can not be shifted till after 
the clutch has been released with the pedal.. This lock- 
ing device is one of the features of the car. 

In closing, a word should be said regarding the 
workmarship and material entering into the construc- 
tion of the Thomas machines. A visit to the com- 
pany’s factory will convince anyone that these are of 
the best throughout. The motor cylinders, after being 
cast, are tested for blowholes, and, if found perfect, are 
then bored, ground, and lapped. They are put in a spe- 
cial jig when the valve and lug holes are bored, so 
that these are always bored accurately, thus making 
the cylinders interchangeable. The gears of the trans- 
mission are all cut from solid stock, and have their 
teeth slightly beveled and thoroughly case-hardened. 
The whole mechanism of the car is assembled on a 
riveted channel steel frame and sub-frame of substan- 
tial construction. 

The general specifications of the car are as follows: 
Weight, 2,000 pounds; horse pow- 
er, 24 brake; wheel base, 7 feet; 
tread, 56% inches; tires, 4 x 34 
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PLAN VIEW OF MOTOR CRANK CASE. 


The side view 'of the motor shows the suction- 
operated inlet valves with their throttling device, con- 
sisting of long wedges that slide under washers on the 
valve stems and thus hold the valves from opening to 
their fullest extent. The wedges are connected and 
are operated by pressing a button in the end of th: 
change-gear lever. The two-to-one gear can be seen 
projecting above the crank case, and the rotary pump 
driven by a chain is visible below the motor. ‘rhe 
pian view of the opened crank case shows the exhaust 
valve stems fitted with rollers, and the ignition con- 
tact springs, one above and ene beiow the cam shaft 
next to the bottom edge of crank case. These fiat con- 
tact springs are insulated from the motor and con- 
nected to separate spark coils. Directly under the 
upper one in the sleeve slidable on the cam shaft by 
means of the bell crank in left-hand corner, is a 
rounded steel contact piece. A spiral slot in the sleeve 
and a pin on the cam shaft, projecting into this slot 
(seen at end of upper contact spring), makes it pos- 
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sible to advance the spark by moving the sleeve with 
respect to the shaft while they are rotating together. 
The bore and stroke of the engine cylinders are 4'4 
and 41% inches respectively, and 7 horse power is 
claimed for it at 700 revolutions per minute. This 
powerful motor weighs but 160 pounds, 78 pounds of 
which is in the flywheel. That this rating is conserva- 
tive is shown by the car’s performances. The cylin- 


THE KNOX 16-HORSEPOWER TOURING CAR. 


der heads of the motor consist of large caps that are 
screwed in with a special wrench. This makes it pos- 
sible to remove the head quickly if for any reason the 
cylinder needs inspection. The disk at the bottom of 
the plan view picture is on the crank shaft and is 
bolted to a similar one on the transmission. 

The picture of the chassis shows the body, which is 
hinged at the edge of the front seat, tipped forward. 
The gears and their individual clutches are visible, as 
well as the specially shaped cams above them. These 
are operated by a rack and pinion, when the speed- 
change lever is moved, in such a manner as to throw 
in one clutch after another in their proper sequence, 
and yet, when the lever is moved from the third speed 
back to the “off” position, the second and first speeds 
are passed through without engaging the clutches. 
With the individual clutch system, which is used on 
very few cars, the gears are always in mesh and turn- 
ing idly when the motor is running. The motor is set 
going from the seat by turning the small handle be- 
side the steering lever. This is a very convenient fea- 
ture-of the machine. On the bottom of the steering 
post is a horizontal sprocket which is connected by a 
chain with a-similar one on the front axle, the latter 
of course being connected so as to move the tie rod 
of the front wheel steering knuckles. The steering is 
sensitive and is geared down so that a slight move- 
ment of the handle will accomplish the desired result. 
The multiple oiler on top of the motor feeds all bear- 
ings and is turned on by a small handle in front. 

$+ 0+ 2 
THE KNOX DOUBLE-CYLINDER CARS WITH FAN- 
COOLED MOTORS. 

After exhaustive tests throughout the past year, the 
Knox Automobile Company has now brought out a new 
line of tonneaus, surreys, and delivery wagons fitted 
with a 16-horsepower, 5 x 7, double, opposed-cylinder 
motor of their well-known, fan-cooled type, with which 
1,760 threaded steel pins, 2 inches in length,‘ are 
screwed into the surface of each cylinder to radiate 
the heat. This arrangement makes it possible to ob- 
tain 32 square inches of heat-radiating surface ‘per 
square inch of outside cylinder surface, which is about 
four and one-half times that obtainable with the ordi- 
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nary type of air-cooled cylinder with cast flanges; and 
it is for this reason that the Knox Company has been 
able to use a single cylinder of as large dimensions 
as 5 x 8 (the size used on the runabout) where most 
other manufacturers have heretofore not been able to 
go above 3% x 31%. The chassis of the double-cylinder 
cars is quite similar to that of the single-cylinder ones. 


It consists of an angle iron frame bolted down to the. 
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middle horizontal part of two reach springs that con- 
nect the front and rear axles. The front axle is a 
Single trussed casting of a special aluminium bronze 
having a tensile strength of 60,000 pounds per square 
inch and also the property of bending rather than 
breaking. The rear axle is one solid steel shaft. 
It is keyed to the hub of the wheel on the end farthest 
away from the differential, and is supported in a Tim- 
kin roller bearing, while from the differential to the 
other end it passes through a sleeve which is keyed 
to one of the bevel gears in the differential, as well as 
to the hub of the nearby wheel, and which also runs 
in a roller bearing in the bearing box next to the dif- 
ferential. The reach springs are slidably and revolu- 
bly mounted in the bearing boxes; and each of the 
radius rods screws into a nut placed between two 
projecting lugs of one of the boxes. By unscrewing 
this nut with a wrench, it is backed off on the radius 
rod and carries the axle with it, since it pushes against 
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the lug of the bearing box. This tightens the chain. 
The emergency brake is of the expanding ring type, 
the ring forming part of the bearing box and being 
cast of the aluminium-bronze alloy before mentioned. 

The other features of the Knox chassis can be seen 
almost at a glance, so simple in arrangement is the 
whole structure. The two cylinder@ are bolted to the 
cast-iron crank case, and are supported by four large 
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cap screws that pass through holes in the cross mem- 
bers of the frame, and screw into lugs projecting 
from the cylinders.* The heavy, 2-inch crank shaft, 
mounted in long bearings in the crank case, carries 
a flywheel on one end and the planetary transmission 
gear on the other. The three band brakes of the latter 
are, from the frame toward the motor, (1) the reverse | 
drum brake, (2) the brake drum one, and (3) the low 
speed brake. The first two are operated by pedals, 
and the third by the handle projecting backward near 
the top of the steering post. The smaller handle, that 
projects outward, advances or retards the spark and 
at the same time opens or closes the throttle. The 
high-speed clutch consists of a ring of round hard- 
wood blocks placed between two metal surfaces within 
the transmission, and clamped thereto when the clutch 
is thrown in. This clutch of small wooden blocks has 
been adopted in place of the expanding ring clutch 
formerly used. It is readily adjusted, and the -wear 
upon it is slight. It can be slipped a good deal without 
burning the blocks, and it is unaffected by centrifugal 
force. Being within the transmission, it is completely 
protected from dirt. 

The half-speed cam shaft is driven by a worm and 
spiral gear. It passes through bearings fitted with 
grease cups, near each end; and on each end there is 
a pulley for the fan belt, which is kept taut by ad- 
justable jockey pulleys. These and the fan pulleys 
also are fitted with small grease cups. The contact 
box, seen on the cam shaft near the left-hand cross- 
member of the frame, contains a cam-and-spr ing 
make-and-break device of large size. Platinum-iridium 
contact points are used, which wear but little with 
long use. Besides the quart oil cups on each cylin- 
der, which lubricate the pistons and hollow wrist pins, 
the motor has. large grease cups on the flywheel end 
of the crank shaft (for the crank shaft and crank pin 
bearing on that end) and on the inner. crank. side 
member (for the other crank shaft’ and crank pin 
bearings and the transmission).. The transmission is 
also oiled by squirting oil through small holes inthe 
drum. 

The. regular Knox float-feed atomizer is used. :It 
draws its air through small holes in the perforated 
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pipe, that is placed beside the front cylinder, and feeds - 


through the other branched pipe to the inlet valves of 
the motor. The exhaust of the motor is carried into 
the long muffler pipe M, which has perforations in each 
end. 

The tonneau model we illustrate is fitted with a sub- 
stantial top having a glass front and side curtains. 
The glass front is similar to those used on the best 
European cars, and the driver, without leaving his 
seat, can unfasten it at the bottom by turning two 
thumb screws, raise it, and secure it against the can- 
cpy top. The car is well finished throughout, and that 
it does not belie its appearance is shown by the? fact 
that two machines of this type, besides one of the 
single-cylinder cars, completed the most trying endur- 
ance run to Pittsburg last October. 

rt 
THE REGAS AIR-COOLED AUTOMOBILE. 

The air-cooled motor on the Regas cars is of dis- 
tinctly novel design, as will be seen from the illus- 
tration. It is a two-cylinder motor with the cylinders 
set at an angle 
of about 45 
degrees, an ar- 
rangement 
which is said 
to greatly re- 
duce vibration 
and, in this in- 
stance, to al- 
low of a better 
air circulation 
around the 
cylinders. The 
method of coo!- 
ing the cylin- 
deris new. 
It consists of 
clamping 
against it, by 
means of an 
outer sheet steel jacket, 172 slotted copper tubes, 35 
inch x 14% inches long. These tubes, it is claimed, not 
only have a large radiating surface, but they also act 
on the principle of the Bunsen burner, i. e., the hot 
air passing out the end of the tubes draws in cold air 
through the slots.. Thus radiation and air circulation 
are set up without mechanical means. 

The light tonneau car with side entrance has a 
4% x 5, two-cylinder, V-motor, for which 12 horse 
power is claimed at a speed of 1,200 revolutions per 
minute. Each cylinder is oiled by a sight-feed oiler 
on dash, to which oil is suppl.ed by the exhaust pres- 
sure. Splash lubrication is employed inside the crank 
case. The inlet valves are automatic and easily re- 
movable, and the exhaust valves, also, can be easily 
taken out. A four-cylinder 5 x 5 motor is also made 
for a large touring car. 

The side-entrance tonneau is a novelty here, though 
it is much in vogue abroad. It offers all the advant- 
ages of the usual tonneau without the disadvantage of 
having to dismount in the muddy road _ instead 
of on the sidewalk. 
+->o__~ 

THE NEW FRANKLIN 
TONNEAU. 

When the H. H. Franklin 
Manufacturing Company, of 
Syracuse, N. Y., brought outa 
runabout with a four-cylin- 
der air-cooled motor about. a 
year and a half ago, the 
automobile world was skepti- 
cal as to whether four 3% x 
3% flanged cylinders arranged 
close together could be made 
to operate successfully. The 
endurance runs of the last 
two years—the New /York- 
Pittsburg run_ especially— 
have nevertheless brought out 
the fact that an air-cooled 
motor of this sort can com- 
pete with motors of the 
water-cooled type, even under 
the most adverse conditions. 
That the Franklin Company’s 
product is speedy as well as reliable has been shown 
on many of the race tracks of the country throughout 
the past season. 

As the original Franklin car was anything but a fail- 
ure, it is to be presumed the new 24-horsepower tour- 
ing car, in which a four-cylinder, 4 x 5 motor with 
copper radiating flanges is used, has been thoroughly 
tested and proved successful by the company’ before 
putting it on the market. .We understand a road test 
of 11,000 miles has been made, and this is of course 
good evidence that the motor works. On the new 
car the cylinders are arranged longitudinally on the 
frame, instead of transversely, as heretofore, and a 
fan is employed to aid in cooling them. The achieve- 
ment of developing the air-cooled motor of the flanged 
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type, which had been pronounced a failure by the 
French, and of bringing it to such a degree of per- 
fection as to enable the use of as large a cylinder as 
is at present employed, should be credited to the 
Franklin Company. That others, realizing the advant- 
ages of air-cooled motors, are rapidly following this 
company’s lead, is shown by the fact that over a half- 
dozen new firms are already in the field with air-cooled 
cars, some of which have distinctly novel methods of 
cooling. d 

The new touring car is a roomy “King of the Bel- 
gians”’ tonneau on precisely the same lines as the 
lighter runabout and tonneau which we have illus- 
trated heretofore, with the exception noted above as to 
the arrangement of the motor. The planetary gear 
transmission is arranged in an oil-tight case attached 
to the crank case of the motor. 
duction between the motor and the 32-inch wheels of 
3% to 1 on the high speed, 10 to 1 on the low speed, 
and 20 to 1 on the reverse. A universally-jointed shaft 


and bevel gear drive transmits power to the rear axle. 


The engine is fitted with hand control on the steering 
column by means of spark and throttle, and the car 
can be run from 4 to 40 miles on the high gear. Its 
It is fitted with 
roller bearings, and 4-inch detachable tires. Its tread 
is standard, and the wheel base is 96 inches. Fuel 
sufficient for a 150-mile run is contained in a 14-gallon 
tank, 
+ 6+ e—.-— - ——____— 
THE MITCHELL AIR-COOLED CARS. 
Another firm to bring out a touring car with an 
air-cooled motor is the Mitchell Motor Car Company. 
Our illustrations show the chassis of this company’s 


two-cylinder runabout, and the new four-cylinder ton- . 


neau car. The runabout model has been tested thor- 
oughly the past season, and is said to have given satis- 
faction. The system of air-cooling employed consists 
in directing the draft from a rotary blower upon the 
cylinder heads of the motor. The blower is driven by 
a belt from the flywheel, which is large and heavy con- 
sidering the size of the motor, The bore and stroke are 
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3% x 4 inches, and the motor is rated as giving 7 
brake horse power at 1,200 revolutions per minute. 
The cylinders are fitted with plain copper radiating 
flanges and are mounted on an aluminium crank case. 
The motor and transmission are oiled from a row of 
sight-feed oilers on the dash, to which the oil is forced 


from the oil tank by the pressure of the exhaust gases © 


when the motor is running. Ag soon as it stops, the 
oil ceases to fiow. Jump spark ignition by means of 
dry batteries is employed. An improved contact maker 
is used, and it is so placed that it is impossible for the 
points to become fouled with oil or dirt. The muffler 
has a cut-out, so that the explosions can be heard when 
desired. 

The transmission gear is of the sliding type, giving 
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three speeds ahead and reverse. ‘There is the usual 
cone clutch in the ffywheel, and the shaft connecting 
it with the transmission has a universal joint, accord- 
ing to the latest practice. The runabout has chain 
drive to the rear axle, and the tonneau to each rear 
wheel. The bodies are easily removable from the chan- 
nel steel frames. The tonneau weighs 2,400 pounds 
and is a particularly roomy car. 
Sc A 
THE PRIZE-WINNING MILITARY TRACTOR OF THE 
BRITISH WAR OFFICE. 

The premier prize of £1,000 which was offered by 
the War Office some months ago for a traction en- 
gine suitable for military purposes, has been awarded 
to Messrs. Hornsby & Sons, Limited, of Grantham. The 
conditions were that the engine should be capable of 
hauling a gross load of twenty-five tons over a distance 
of 40 miles at an average speed of 3 miles an hour over 
ordinary roads and hills, without taking fuel or water 
on board. The weight of the engine, fuel, and water 
was not to exceed thirteen tons, and the engine must 
also be able to 
travel in case 
of necessity at 
amaximum 
speed of ‘8 
miles an hour. 
The conditions 
of weight and 
space were so 
difficult that 
ordinary 
steam engines 
were practical- 
ly debarred 
from compet- 
ing, being un-. 
able to trave} 
further than 
10 or 12 miles 
without taking 
a fresh supply of fuel and water. Hornsby & Sons, 
in fact, was the only firm that was able to build an 
engine calculated to fulfill the conditions. It was pro- 
pelled with an oil engine of the Hornsby-Akroyd type, 
constructed on the lines of an ordinary traction en- 
gine, spring mounted at both ends, and fitted with the 
usual speed-change gears. In the course of the trials 
at Aldershot the engine; fulfilled every requirement, 
and not only carried off the first prize of £1,000, but 
also gained bowuses amounting to £180 in consequence 
of being able to travel a distance of fifty-eight miles 
without a stop for fuel and water, £10 per mile being 
offered for every mile thus covered beyond the forty 
miles stipulated. 

So 


Formetal—A New Metal Possessing Great Resistance 
to Rupture, 


The automobile industry, always up-to-date with 
novelties, is beginning to employ, for the construction 
of parts which must be able to resist great pulling or 
twisting strains, a bronze unalterable by the air or 
even weak acids, and which 
uas been given the name 
“Formetal.” 

Its inventor is M. Henri 
Nouri, engineer E. C. P., late 
vice-president of the Com- 
mittee of Copper Founders. 
The alloy contains, besides 
the normal elements’ of 
bronzes and brasses, other 
metals of high mechanical re- 
sistance, which constitute . 
with the first a veritable 
chemical combination. It can . 
be cast perfectly, rolled, and > 
drawn in bars of any outline 
desired. 

The tests of resistance 
which were made on bars of 
this metal at the Conserva- 
tory of Arts and Trades and 
under the supervision of the 
French Navy Department, 
have given the following re- 
sults, which are remarkable 
for pieces of cast bronze: Resistance to breakage: 
43 kilogrammes per square millimeter; or, 6.12 
pounds per square inch. Elastic limit: 27 to 28 
kilogrammes per square millimeter; or 3.84 to 
3.98 pounds per square inch. Lenthening: 40 per 
cent. 

The metal, drawn in bars or rolled and forged, re- 
sisted rupture under pressures up to 60 kilogrammes 
per square millimeter (8.53 pounds per square inch) 
with a lengthening of from 24 to 25 per cent. ; 

This metal can be worked with ease in a lathe. It 
is suitable for the manufacture of unoxidizable nuts 
and screws, part of the electrical equipment, very 
strong supporting brackets for carbureters, and parts 
of the change speed gear, 
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THE PARIS AUTOMOBILE SHOW. 

BY THE LARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Although the Sixth Annual Automobile Show, which 
terminated on #he 25th of December, was doubtless 
the most pretentious exhibition of motor cars that 
has ever been held in Europe, it must be confessed 
that little, if anything, radically new was exhibited. 
As a whole, the vehicles which crowded the main floor 
of the Grand Palais, and almost every nook and cor- 
ner of the huge building, showed general progress in 
the perfection of details, with an occasional noteworthy 
construction. Among the most remarkable exhibits, 
must be mentioned an admirable collection of auto- 
mobile boats, which showed how rapid has been the 
progress in this particular branch of automobile engi- 
neering within the past year. 

Among the more striking novelties 
exhibited was a frame containing a 
bicycle motor and all its accessories. 
The inventor has christened this pro- 
duct of his ingenuity, the ‘Moto- 
sacoche.” Six wing nuts, V, as 
shown, attach. the motosacoche to any 
bicycle. In the accompanying illus- 
tration, the gasoline tank is lettered 
G, the spark-coil 8, the batteries B, 
the carbureter C, the oil-tank O, the 
motor-cylinder A, and the contact- 
box D. A _ jockey-pulley, J, keeps 
the belt taut. - The muffler, I, is 
mounted below the motor. The 
spark and throttle levers, H, are at- 
tached to the handle-bar, and are 
connected with the motor by flexible 
cords. A twisted belt passed about 
a grooved pulley, clamped on the 
spokes of the rear wheel, serves to 
transmit the movement of the motor 
shaft. In order to draw the air past 
the horizontal flanges on the motor-cylinder; the motor 
is incased by two side covers, bulged in front to form 
a scoop. Not the least striking feature of this entire 
appliance is its light weight. The motor weighs but 
1514 pounds, and develops 144 horse power. The car- 
bureter, which uses either gasoline or alcohol, weighs 
about 9 pounds. Two cells of storage battery supply 
current for the ignition. The connecting wires are 
clamped against the lead terminal lugs, instead of 
being fastened with brass‘ binding-screws, thereby 
avoiding oxidation and obviating the breaking of the 
lugs. 
contains enough fuel for a journey of 100 kilometers 
(62.1 miles). Oil is forced into the crank-case by a 
hand-pump, contained in the oij-tank O. Sufficient oil 
is carried for a trip of 124 miles. The weight of the 
bicycle is increased but little by the addition of the 
motosacoche, since the total weight of the whole mech- 
anism is but 66 pounds. Of the efficiency of the appli- 
ance it may be said that in a 1,000-kilometer (621 
miles) endurance test for motor bicycles, two machines 
equipped with motosacoches won first and second 
prizes. ” 

Of the light cars, among the more prominent ex- 
ibited were the Renault vehicles, one of which made 
such a brilliant record in the Paris-Madrid race. The 
Renault car is 
built either as 
a light car or 
as a voiturette, 
using a _ four- 
cylinder or a 
two - cylinder 
motor, as_ the 
case may be. 
Otherwise, the 
general disposi- 
tion of the parts 
is much the 
same in each. 
The accompany- 
ing illustrations 
depict one of 
the latest Ren- 
ault voiturettes. 


The gasoline tank, with its capacity of 3 pints, 
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operating the inlet valves of the motor. Departing 
from a practice which is coming much into vogue, the 
valves are not operated mechanically. They are, never- 
theless, arranged so as to offer a greater or less resist- 
ance to the admission of gas by means of a device 
which is mounted on the valve, and which is suitably 
connected with a small lever underneath the steé¢ring- 
wheel. In this way, the admission of gas to the motor 
is varied, without using a throttling-valve on the inlet- 
pipe. The ignition devices comprise the usual accumu- 
lators, induction-coils, and spark plugs, arranged, how- 
ever, so as to use only one-half the number of parts 
ordinarily required for a four-cylinder motor. The 
Renault chassis, which have been lengthened to ac- 
commodate the new-style bodies. are of three different 


AND TRANSMISSION GEAB CASES. 


types, for 7, 10, and 14 horse power respectively. The 
transmission consists of two parallel shafts, the main 
shaft being in line with the motor crank-shaft and 
made in two parts which can be joined through miter 
gears, for a direct drive on the high-speed. For the 
first and second speed and the reverse, the miter gears 
are separated. 

Still another novel vehicle exhibited at the show, 
which deserves more than passing attention, is the 
‘Delahaye touring car. The chassis is well pictured in 
the accompanying illustration. The four-cylinder 
motor develops 24 horse power at 1,100 revolutions 
per minute. One of the improvements of the 1904 
model is a new carbureter, of which the details have 
not as yet been made public. In front, the governor, 
the water-pump, and the ignition contact-box are com- 
pactly mounted. The first two are driven from a gear 
on the end of a main cam-shaft; while the ignition- 
box is fixed on the end of the same shaft. The gover- 
nor acts upon the carbureter by means of a lever and 
spring. As soon as the flywheel clutch is thrown out, 
the speed of the motor rises, and the governor balls 
fly apart, thereby operating the lever and cutting down 
the gas inlet. Another novelty of the Delahaye auto- 


mobile is a new gear-changing box with a double slid- 
ing gear. 


The Delahaye automobile launch motor was 


The designs of 
the motor, the 
gear box, and 
the differential, are similar to last year’s type. A 
number of important changes, however, may be found 
in the minor parts—changes which have contributed 
not a little to the success of the racing car. Of the 
light car using the four-cylinder motor, it may be said 
that its carbureter is of the float-feed, atomizer type, 
combined with a revolving valve for regulating the 
air admission, and with a second valve for admitting 
a greater or less quantity of the explosive mixture to 
the motor cylinders. A complete description of this car- 
bureter, as well as of other novel. features of the Renault 
machine, will be found in the SerENTIFIcC AMERICAN SuP- 
PLEMENT of January 30, 1964.” It may be mentioned 
that one of the novelties which has been specially re- 
mjmarked in this year’s type is the device employed for 


THE MOTOSACOCHE. 


another novelty that attracted some attention. For 
the purpose of securing ready access, the crank-case 
is opened on a hinge at one side. The present motor 
has two cylinders and yields twelve horse power run- 
ning at 1,200 to 1,500 revolutions per minute. 
inlet is varied either by the governor or by hand. The 
transmission is distinguished by the use of a cone- 
clutch combined with the differential in such a way 
that, by tightening a band brake upon the differential, 
the auxiliary bevel gears of the latter are blocked and 
the shaft is turned in the reverse direction. 

The Fouillaron automobile, whieh also formed a 
noteworthy exhibit, uses a pair of extensible pulleys to 
transmit the movement from the motor to the rear, 
thus dispensing with the change-gear-box. The two 
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MOTOSACOCHE ATTACHED TO A BICYCLE. 


The gas. 


January 30, I904. 


extensible pulleys are connected by a leather belt of 
speci4l construction. The pulleys are formed of two 
conical wheels, the spokes of which fit into each other 
like the interlocking fingers of two hands, thereby 
forming a pulley of triangular section. One of the 
halves is movable. By sliding it back and forth, the 
diameter of the pulley may be varied at will. The 
same lever shifts both pulleys, increasing the size of 
oné and decreasing that of the other, thus maintaining 
the belt length constant. In this way, the speed of 
‘the car may be easily varied without the friction loss 
of ordinary gearing. Instead of the three or four 
speeds which are obtained in the usual] transmission, 
the speed may be varied gradually and without shock 
within the speed limits. 

A 150-horsepower Fiat motor for 
submarine boats was the object of 
more than one admiring group of 
spectators. The motor is of the four- 
cylinder pattern, and makes 600 revo- 
lutions per minute. Since it is diffi- 
cult to start a very large motor, a 
dynamite cartridge is used, the ex- 
plosive force of which supplies the 
initial impulse. A magneto is em- 
ployed to produce the ignition-spark. 
The moment of ignition may be vari- 
ed as the magneto is driven by specia} 
gearing on.the main cam-shaft. The 
gear is mounted so as to be displaced 
by the action of the governor-balls. 
In this: way, the relative position of 
the Armature to the motor stroke is 
.varied ‘according to the motor speed. 
"The “second cam-shaft in the rear 
carries a ball-governor, which acts 
upon the inlet of gas to the motor. 

A method of automobile construc- 
tion designed by the Decauville Com- 
pany is illustrated in the engraving annexed. The 
main feature of the construction resides in the use of 
a single casting to form the lower half of the crank- 
case and gear-changing box. In most automobiles the 
motor is mechanically separated from the gear-box, 
and by reason of the shocks of the road, each of these 
parts, the heaviest on the car, is likely to take a differ- 
ent movement, thereby subjecting the mechanism to 
unequal strains. In the present construction, this dif- 
ficulty is overcome by building the motor crank-case 
and the gear-box in a solid piece, so as to avoid any 
displacement between them. The arrangement gives 
absolute rigidity in the transmission of the power to 
the rear, no matter what may be the jarring of the 
chassis on the road. A large stamped steel plate, riv- 
eted to the channel- bars which form the frame of the 
chassis, acts as a support for the mechanism. 

The Darracq Company have gone one step further 
and have brought out a complete pressed-steel frame 
like the Decauville, but with the apron, by which the 
engine and transmission are held, integrally formed 
with the frame instead of riveted to it. The Darracq 
frame is a good example of the possibilities of pressed 
or stamped steel construction in automobiles. 

In the Screntiric AMERICAN SupPLEMENT of Jan- 
uary 30, 1904, will be found a complete account of 

the show, to 
which account 
the reader is 
referred for de- 

scription of de- 

tails. 

— eo o-__ 

Complete sta- 
tistics from 85 
per cent of the 
automobile man- 

ufacturers in 
“the United 

States to Sep- 

tember 3. indi- 

cate that the 
actual sales for 

the year 1903 

will be 11,090 

cars, valued at 

$1 2,0°0 0,000. 

This is double 
the business of 1902, to which must be added the for- 
eign importation of 200 cars, valued at $800,000. The 
importation of foreign cars is about the same as last 
year. Trade in foreign-made cars is probably at its 
maximum and will slowly decline, as the American 
manufacturers are rapidly supplying the demand. 


——_—_—_——_—_—> +> a 


There has been exhibited in London a diamond, 
which is the second largest gem of its description in 
the world. It weighs 336% carats. It is of a yellowish. 
color and worth about $10,000. If the color had. been 
better, the stone would have been worth a fabulous 
amount. It was recently extracted from the Ottos 
Kopje diamond mines at Kimberly. 
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Delahaye Launch Motor, Showing Hinged Crank Case. 150-Horsepower 4-Cylinder Fiat Motor for ap Italian Submarine. 
SOME EXHIBITS AT THE PARIS AUTOMOBILE SHOW. 
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AN INTERESTING AUTOMOBILE RELYO, 

The automobile curiosity which is shown in the ac 
companying photograph was built in 1890 by its pres- 
ent owner, several years prior to the general introduc- 
tion of horseless carriages in this country. It is owned 
by Achille Philion, of Akron, Ohio, who keeps 
it in his barn, treasuring it as a relic. The 
machine complete weighs about 550° pounds, 
and is of,1:-horse power. At first the machine 
was steered from the rear seat, but later was 
so arranged that it could be steered from 
either front .or back seat. It was patented 
in 1892, and was named ‘‘Philion’s steam road- 
carriage.” ~ 

This automobile was built after the ideas 
of Mr. Philion. However, as he was neither 
a machinist nor a carriage builder, the work 
was done by others. The upright engine and 
the boiler were made by a manufacturer of 
fire engines. At the time that the automobile 
was :being built, Mr. Philion was traveling 
from. place to place. He took the uncom- 
pleted machine ‘with him. During his stay 
in various cities he hunted up a new ma- 
chinist, and kept the work progressing under 
his. personal direction. When completed, he 
used:;the machine in his travels in the West 
Indies, Canada, and the United States. It is 
in good working order to-day, but Mr. Philion 
has a modern machine which he prefers to 
use. 

—-2+ 0+. 
THE*IVEL AGRICULTURAL MOTOR. 

For, two years there has been at work 
in England a new ‘portable petrol agricul- | 
tural motor, the invention of Mr. Dan Albone, 
of the Ivel Motor Works, Biggleswade, Bed- 
fordshire. 

This’‘new motor has been designed and 
made. chiefly for the use of farmers. It is 
constructed to draw motors, reapers, plows, scuffies, 
wagons, etc., by attaching these machines to the back 
of the motor. The connection is formed by taking 
out the long pole of the mower, and substituting a 
shorter one, the latter being joined to the motor by a 
spring. coupling. Almost any 
agrie Itural machine can be at-: 
tached to the motor in a few 
minwtes,,and apart from work- 
ing:in-the field it can be utilized 
on the farm for cutting chaff, 
pulp}iig ‘roots, grinding corn, and 
othe: - operations. 

Tewetrol motor is an 8 horse 
poiyer ~double-cylinder with 
water.‘ circulation. It has elec- 
ind ignition, one speed forward 
and reverse, and -it is claimetl 
that.;any: ordinarily intelligent 
farm hand could drive it after 
a-few ‘lessons. The engine is 
free,.and when put in motion a 
frigtion - clutch is employed to 
transmit :.the powe’ through an 
infermediate shaft {> the balance 
gear shaft of road wheels, by 
means of patent siient-running 
chains. The wheels have extra 
wide rims with grips on to pre- 
vent.them from skidding round. 
The machine complete weighs 17 
hundredweight, 7 pounds, and 
for traveling on the high-road 
detachable rubber pads are at- 
tached to the rims of the wheels 
by means of thumb screws. 
These rubber pads lessen the vi+ 
bration and enable the motor to 
run more silently than it would 
do otherwise. 

They are easily fitted or taken 
off in a very short time. The 
cost of fuel and necessities in 
running the new agricultural 
motor is very small and Mr. Dan 
Alone claims that it works out 
considerably less than the cost 
of horse labor. 
i,..The Ivel agricultural motor 
has been employed in harvesting 
operations in Bedfordshire, Lin- 
colnshire, and other English 
counties. The motor attached 
to a Hornsby 6-foot reaper and 
binder ot heavy crops of wheat 
artd it was round that the cost 
of fuel worked out at about 8d. 
an acre and that less time was 
taken than formerly when horse 
Jabor had been employed. Be- 
sides this, two horses and a man 
were dispensed with, for the 
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motor requires only one man to manipulate it. 

The Ivel: motor also-,cutia field of barley, and after 
cutting the crop it drew. the loaded wagon from the 
field. In order, also to prove its capabilities Mr. Dan 
Albone attached a two-furrowed Hornsby plow to. the 
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motor and a piece of oat stubbie land was plowed. The 
work was declared by farmers, who witnessed the 
trials, to be exceedingly well done, the furrows being 
even and of good depth. Martin’s cultivators were 
also tried attached to the motor and the work in this 


THE IVEL MOTOR DRIVING A THRESHING MACHINE. 


THE IVEL MOTOR HAULING A SCUFFLE. 
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case was equally well done. The motor plew can 
easily cut two furrows in one operation, about 20 inches 
wide and 5 inches deep. There is no doubt that in 
agricultural operations there is a great future before 
the mechanically-propelled vehicle. Hitherto in Great 
Britain the stationary engine has been almost 
exclusively employed, though in some places 
traction engines are used to haul plows, mow- 
ers, reapers, binders, etc, across the fields. 
The motor in the field itself running Up and 
down the land is a new departure in Eng- 
land, and there is no doubt that such a motor 
as the Ivel will prove of very great value to 
the farmer. There is much agricultural de- 
pression in Britain, yet it was estimated thai 
last autumn there were more than six and a 
half million acres of wheat, barley, and oats 
to be reaped, to say nothing of nearly eight 
million acres of hay to be cut in England 
alone. 
—___\_o-$-4-¢ 9 

A description of some canal baats fitted by 
the Gasmotorenfabrik Deutz with internal 
combustion engines of the ordinary stationary 
type for propulsion purposes is given by 
Braeuer in: Motorwagen. The article, which 
is well illustrated, deals first with a barge, 
the “Haldy II.,” having three screws, one of 
which is central and hinged, enabling it to be 
raised or lowered by means of a screw wind- 
ing arrangement. The side screws are placed 
high up, and are alone used when the barge 
is loaded, the central screw being idle and 
raised to its highest position. When empty, 
on the other hand, the side screws are quite 
out of the water and the central screw lower- 
ed and: used for propulsion. The engine is a 
horizontal oil engine of 16 horse power, using 
benzine, giving, with a useful load of 270 
metric tons, 3.4 kilometers per hour. The 
engine is placed longitudinally in the certer of the 
boat, and drives, by a belt, a transverse countershaitt, 
this driving, by bevel gear, the two side screws. The 
blades of these screws are pivoted, and can be turned 
by a hand wheel so as to act in the reverse direction 
for going astern. When it 1s 
desired to work the central 
screw, the belt is shifted on to 
another pulley. Another barge, 
the “Haldy I.,” having only the 
central hinged screw, driven in 
the same way, is fitted with a 
similar sized engine using pro- 
ducer gas. The construction of 
‘the gas generator is similar to 
that in use for stationary pur- 
poses and has already been de- 
scribed in the Motorwagen, No. 
14, 1902.. With this generator, 
the time from first lighting up 
to starting the engine is only 3 
minutes, a full charge of the gen- 
erator lasting 5 to 6 hours. All 
danger of explosion is excluded 
by the partial vacuum in the gas 
supply pipe. Two other types of 
boats, fitted with more powerful 
engines, are described. A _ de- 
tailed description of the regulat- 
ing arrangements is then given, 
for which reference must be 
made to the original paper. The 
writer is hopeful for the future 
of this method of propulsion, 
owing (1) to the small space re- 
quired, the cargo space being 
diminished by only 6 to 8 per 
cent, as against 15 to 20 per 
cent for a steam engine and 
boiler; (2) the high thermal 
efficiency, 24 to 26 per cent com- 
pared with 8 to 9 per cent for 
steam engines; (3) the little at- 
tention required, and low work- 
ing costs which, in the case of 
the “Haldy 1.” work out at 15 
to 20 pfennig per barge ki'o- 
meter, or 0.075 pfennig per 
(metric) ton kilometer. 

——-eo—____. 

The relative consumption of 
benzine and alcohol at different 
compressions in a 2-horsepower 
motor was investigated by W. 
A. T. Mueller (Zeit. d. Ver. 
deutsch. Ing.}, but the calorific 
value of the fuels was not tested, 
and a commercial rather than 
a scientific result was aimed at. 
Compressions from 8 to 7'4 at- 
mospheres in excess were in- 
vestigated, the motor being kept 
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at constant load throughout, and the fue! consump- 
tion noted. The general result was that the motor 
took about twice as much alcohol as_ benzine—by 
weight—the alcohol being 90 per cent pure and 
the benzine having a density between 0.69 and 0.78 
according to the sample used. There was a difficulty 
in starting the motor with pure alcohol, and a tabu- 
lated statement of results refers only to mixtures of 
alcohol with from 5 to 20 per cent of benzine. Cal- 
culations of cost are made on the basis of benzine at 
25 marks per 100 kilos, and alcohol 90 per cent at 15 
marks per ,100 ‘liters. The most favorable condition 
using alcohol appeared to be a high compression (7.5 
atmospheres), and in this case the cost per horse 
power :hour was 8.47 pf. for benzine of specific gravity 
0.740 and 15.82 pf. for alcohol with 5 per cent benzine. 
The waste gases from the alcohol were found to- con- 
tain :acetic acid, and the motor did not appear to be 
cleaner after running on alcohol than after running on 
benzire: 
—_— + ee 
THE COLDWELL STEAM LAWN MOWER. 

The vehicle shown in the accompanying illustration 
{5 a self-propelled lawn mower, which has been on the 
market for the past two years. A number of these 
machines are now in use. The steam is supplied from 
g 20-inch boiler of the fire-tube type, which has 24 feet 
of feed-water heating coils in the dome, and contains 
668 fire tubes in its main portion. Directly behind 
the boiler is a two-cylinder Mason engine of 31% x 4 
inch bore and stroke. The emgine is connected with 
a sprocket on the countershaft by means of a heavy 
chain, and this sprocket can be unlocked from the 
shaft by throwing out a positive clutch, if it is desired 
to run the engine alone in order to limber it up, or for 
any other purpose. The countershaft drives the main 
roHer by a sprocket and chain, and also the lawn 
mower by means of chains on each side. The roller is 
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THE COLDWELL STEAM LAWN MOWER. 


fitted with two band brakes, one on each side, which 
are applied by a heel pedal. The machine shown in the 
illustration is steered by a vertical wheel, but lever 
steering is also applied to this machine. At the base 
of the steering post is a wheel, around which is wound 
a wire rope that extends to the rear roller. The ma- 
chine is steered by turning this roller. The vertical 
lever shown in the front is the reversing lever, and 
the one which is tilted back against the seat is the 
throttle lever. 
water and ten gallons of gasoline, the tanks being 
respectively beneath the seat and the floor board. The 
water is sufficient to last for an eight-hour run on good 
ground, while the gasoline consumption for that length 
of time is about 15 gallons. 

The boiler is fitted with a regular tube burner and 
fuel regulator, and an automatic air pump for main- 
taining the pressure in the gasoline tank is geared 
to the engine. The working pressure employed.is 150 
pounds per square inch, and the speed of which the 
machine is capable is four miles per hour. The ma- 
chine may be used as a roller simply by raising the 
grass cutter by means of the lever shown at one side. 
It can be run backward or forward with equal facility. 
To show what it is capable of doing, it may be men- 
tiened that a 900 x 450-foot polo field can be cut and 
rolled in eight hours. 

The machine may be used for other purposes where 
power is required, by removing the sprocket from one 
eiid of the countershaft and attaching a pulley. Some 
of the uses to which it has been put are threshing 
grain, sawing wood, and spraying trees. The boiler 
ean furnish steam to operate a steam water pump, or 
the machine can drive an ordinary pump with a 
belt, 


.the rear axle, which it drives by 


The machine carries sixty gallons of: 
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A NEW STEAM RUNABOUT, 

Grout Brothers, of Orange, Mass., the well-known 
manufacturers of steam vehicles, have brought out this 
year a new, low-priced, steam runabout like that shown 
in our illustration. The engine of this machine is 
placed horizontally under the rear 
platform, and can be readily 
reached for inspection or adjust- 
ment by taking up the removable 
boards of this platform. In this 
position the engine is directly over 


means of a short chain. The boiler 
is ‘placed under the seat, and the 
water tank within the square front 
bonnét. These are of sufficient 
capacity to properly supply the 
6%-horsepower engine for a reason- 
able length of time. The chassis 
of this car is of the reachless type, 
mounted on 88-inch half-elliptic 
springs and wood artillery wheels. 
Wheel steering is fitted if preferred. 

The machine is capable of a speed 
of 15 or 20 miles an hour over or- 
dinary roads, and of climbing 25 
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Combined Weather Vane and 
Anemometer, 


A Simple 


The ordinary weather vane indicates the direction 
of the wind, but gives no information about its in- 
tensity or velocity. A German inventor, Franz 


to 35 per cent grades. The plat- 
form behind makes it useful for 
touring or for other purposes 


whére the carrying of luggage is recuired. Tne Grout 
Brothers also make a novel touring car with. wheel 
steer and wheel throttle. 

—_ +O 

THE NEW AUTOCAR RUNABOUT., 

Our illustration shows a new runabout which has 
just been brought out by the Autocar Company. The. 
motor is the same as that which has been used in their 
well-known touring car for the past year, and is a 

34% x 4 double-cylinder opposed type 

of engine, geared so that at 1,600 
revolutions a minute, it drives the 
car thirty-five miles an hour. The 
engine develops ten brake horse- 
power at 1,000 revolutions a minute. 
It is fitted with an oiler which is 
entirely automatic, starting and 
stopping with the engine. The 
transmission is of the individual 
clutch type, giving two speeds for- 
ward and a reverse. All of the 
gears run in oil. The transmission 
is fitted with ball bearings. The 
rear axle is driven by a universally- 
jointed shaft, which transmits 
power through bevel gears to a 
short, incased spur-pinion which 
drives the large gear on the’ rear 
axle. The axle is fitted with both 
ball and Hyatt roller bearings. .The 
steering lever is on the side post, 
which also carries the spark and 
“reverse handles. A lever beside the 
seat changes the gears and controls 
the throttle by twisting the handle. 

The car is fitted with pressed-steel 
‘artillery wheels, and shod with 28 

x 38-inch tires. The gasoline capa- 
city is eight gallons, which is sufficient for a 200-mile 
run. The weight of the car complete is about 1,175 
pounds. It has a 70-inch wheel base and a 52-inch tread. 

The regular autocar is being built this year with 
several improvements. A small wheel steering device 
is used in place of the lever arrangement employed on 
the runabout, and ball bearings of special design find a 
place in the transmission. All controlling handles are 
arranged on the steering-post, and the change-gear- 
lever is disposed directly 
under the steering-wheel 
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THE GROUT STEAM RUNABOUT. 


Spengler, has remedied this defect very sin »!y by 
hanging from a sleeve which turns with the vane, a 
metal plate whose inclination to the vertical indicates 
the force of the wind. The plate travels over a gradu- 
ated quadrant of which the part above, or to leeward, 
of the plate is closed by overlapping sectors pivoted 
at the center of the arc, while the lower or windward 
part is kept open by the lifting of the sectors by the 
wind plate itself. The contrast of light and shade so 
produced facilitates the reading of the instrument 
from a distance. The quadrant is graduated on the 
international scale, velocities of 5, 10, 15, 20, and 25 
meters per second being indicated by projecting points, 
and, presumably, it is graduated empirically by com- 
parison with a standard anemometer. The _ instru- 
ment is intended, of course, only for rough measure- 
ments. 


A ‘Test of the Lake Submarine, 


A board of army officers, consisting of Major A. Mur-- 
ray, Capt. Parker, and Capt. Bailey, from Fort Totten, 
New York, were in Newport on January 19 to make 
an inspection and test of the Lake submarine torpedo 
boat ‘Protector,’ with a view to finding out her use- 
fulness, as an adjunct to military coast and harbor 
defense and also in mine defense. 

The ‘Protector’ was taken out into the bay and sunk 
to the bottom near the telephone cable which crosses 
the bay. With Major Murray in the diving room the 
cable was picked up and the motions of cutting it gone 
through. The boat was then run submerged thirty 
feet below the surface, during which the signal mast 
was carried away by ice. 

Dinner was cooked and served to the members of t‘1e 
board while the vessel rested on the bottom. The tem- 
perature was about zero, yet it was not uncomfortable 
on board the “Protector.” 


Airship Competition. 


United States Consul J. C. McNally writes from 
Liege, Belgium, under date of November 27, 1903, to 
say that the authorities of the universal exposition, to 
be held in Liege in 1905, have decided to offer a prize 
of $19,300 for an airship competition to be held in con- 
nection therewith. The details of the contest are now 
under consideration. 


rim, so that it may be op- 
erated by the right hand. 
The clutch-shifting lever is 
operated by the left hand, 
and is also arranged below 
the steering wheel, while 
the turning of its handle 
controls the throttle. The 
ignition-lever is placed 
conveniently to the left 
hand. An arrangement is 
provided, so that when the 
clutch is thrown in, the 
speed of the engine is 
automatically accelerated. 
The engine may also be 
throttled by a_ simple 
twist of the wrist. When 
the emergency brake is ap- 
plied, the clutch is thrown 
out. The 4 x 4 engine used 
in this car develops eleven 
brake horse power at 1,000 
revolutions, 
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THE AUTO-CAR DOUBLE OPPOSED-CYLINDER 


BUNABOUT, 
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A NEW DETACHABLE TIRE. 

Despite years of experience with bicycle tires and 
the large number of automobile tires invented, every 
year seems to bring still further improvements on this 
vital part of the automobile. The accompanying en- 
graving shows one of the latest types of automobile 
tires, which has been brought out by the Hartford 
Rubber Works. This construction provides a simple 
means for removing the tire quickly and conveniently 
from the wheel. The wheel rim, it will be observed, is 


IMPROVED DETACHABLE TIRE, 


flat in cross section, with two grooves formed near 
the edges on the outer surface, to receive the retaining 
rings. The retaining rings are formed of metal tubing 
bent around the wheel rim, and closed at their ends 
by plugs firmly secured therein. These ends are tightly 
drawn together by a double-ended bolt with right and 
left-hand threads, which screws into the plugs, thus 
firmly holding the retaining ring in place. The tire, as 
srown, is held between the two retaining rings. When 
it is desired to remove the tire, it is only necessary 
ty remove one of the rings, and this can be done by 
giving the bolt a few turns, which loosens the ring 
to such an extent that it can be removed from the rim, 
permitting the tire to be slipped off. 
rr 8 

THE CADILLAC PLANETARY GEAR TRANSMISSION. 

The transmission gear used on the Cadillac car may 
be taken as typical of all the planetary gear trans- 
missions used at the present time. It consists, as will 
be seen from the annexed cut, of two 
drums, H and K, the former of which 
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gears are reduced to but one, which is used Only for 
the reverse. 


A COMBINATION TOOL FOR AUTOMOBILES. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


A novel combination tool for automobilists has been 
devised by Mr. F. V. Dalton, of England, the feature 
of which is that therein are incorporated many of the 
tools which are often required on the road when a 
breakdown occurs, but are not carried 
on board, owing to their bulky na- 
ture. In this device, however, these 
tools have been ingeniously com. 
pressed. The new tool can be oper- 
ated as a lifting jack; a handy, albeit 
powerful, vise; and a drilling ma- 
chine. When dismembered and 
packed away, it requires no more 
space than is generally occupied’ by 
the ordinary lifting jack. 

The device consists essentially of 
but seven pieces, which are shown 
disconnected in the first illustration. 
The letter A represents the largest 
portion of the tool, a malleable cast- 
ing with its extremities comprising 
jaws, as in the ordinary vise. This 
portion is made in three pieces, the 
jaw pieces being hinged on either 
side of the central casting by means of detachable 
pins. The faces of the jaws are roughened in the con- 
ventional manner to insure a firm grip when the tool 
is used as a vise. It is equally serviceable for small 
parts, such as bolts, nuts, screws, and pipes. 

Between the two jaw arms is hinged a link compris- 
ing the central casting, which is machined out to 
carry the small sleeve, Z, which is held firmly in posi- 
tion when inserted by means of the setscrew, a. 
Through each jaw arm is another hole.. When these 
arms are hinged over so as to form a vise, these holes 
are brought into the same horizontal plane, and 
through these works the feed-screw, B, which con- 
stitutes one of the vital parts of the whole tool, and 
in this particular instance serves to open and close 
the vise. ' 

The feed-screw, B, is of the same gage as the thread 
in the piece, #, in which it works. It is made of 
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steel and is hollow. Through this feed-screw extends 
a steel spindle, held in position to prevent any longi- 
tudinal movement, by a ball thrust bearing at the 
upper end and a collar at the lower extremity. The 
upper end of this spindle terminates in a broad block 
with a concave face, as in an ordinary lifting jack. 
In the center of this head is a square-cut hole to carry 
a drill. Just behind this head is the ball bearing, and 
then comes the casting, b, which is free, so as to turn 


CADILLAC PLANETARY GEAR TRANSMISSION. 


in either direction upon the feed-screw. This casting 
is fitted with a double pawl, which is so pivoted that 
it can be made to engage either to the right or left 
in the slots in the head, e, on the feed-screw, acting 
ratchet fashion, so that the feed-screw can be made 
to turn right or left as desired. The opposite end of 
the spindle in the feed-screw is squared. 

F is a forgihg bent at one end, fiattened at the other 
end, and pierced with a square hole, to fit like a span- 
ner upon the square end of the spindle in the feed- 
screw, B. The bend in the upper end forms a right 
angle, and has a reduced cut around it. This extremity 
is inserted in a hole in the small casting, b, forming 
a handle to operate the feed-screw, B. On the feed- 
screw is fixed a small spring projecting slightly over a 
hole parallel with the axis of the screw, and which 
engages on a narrow saw-cut around an inserted mov- 
able ratchet pawl, thus keeping the pawl in its proper 

working position. This spanner also 


contains six studs, L, having mounted 
on them six spur pinions. Three of 
these pinions, H, are twice the width of 
the other three, F, and all mesh with a 
pinion the width of the F pinions and 
placed at G in the diagram, although 

it is not shown. This pinion is on a 
sleeve keyed to the hub of the drum, K. 
The main driving pinion, D, is keyed to 
.the driving shaft, and meshes with the 

E pinions only, on the widened portion 
which projects beyond the pinions, F, 
as shown in the cut. The left end of 
the gear case, C, is fastened to H by 
screws. The drum, B, on which is the 
internal gear, is continued through the 
casing, and the sprocket, A, forms part 

of it’ The operation of the transmis- 
sion, the driving shaft of which is di- 
rect-connected to the crank shaft of the 
motor, is as follows: The brake drum, 
H, with the pinion studs upon it, is 
held stationary by a band brake; and 
when pinion, D, turns with the shaft in 
the direction of the arrow upon it, it 
drives pinion, H, in the direction shown 
by its arrow, and, since £’s stud is station- 
ary, EH in turn drives internal gear, B, in 
the opposite direction. This produces the 
reverse. To obtain the slow speed, the 
brake drum, K, is held by a brake band, 
and pinion, D, drives pinions, H, as here- 
tofore. # in turn drives F, but as @ is 
stationary, since it forms part of the drum, 
K, ‘the Pinions, F, travel round it with a 
planetary motion, thus turning the drum, 
‘H,slowly and causing the pinions, Z, to 
turn the internal gear and drum, B, even 
more slowly, but in the same direction as 
that in which D is turning. For the high 
, Speed, a leather-faced disk keyed to the 
shaft is pushed against the smooth sur- 
face on the right-hand end of drum, K, 
thus locking K to the shaft, and causing 
the whole drum to turn as one unit without 
any of the gears revolving. When the car 
is standing still and the engine is run- 
ning, all-the gears are turning, and the 
drum is revolving idly about the shaft. 
Another form of planetary gear transmis- 
sion that is now widely used has no in- 
ternal gears whatever, but the form illus- 
trated is a simple one, in that the internal 


How the Tool Forms a Vice. 


4N AUTOMOBILE TOOL THAT CAN BE USED IN SEVEBAL WAYS, 
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The Tool Arranyed as a Drill. 


fits the head of the setscrew, a, in the 

center ‘casting of the piece, A. 

C is a clamp fitted with a thumbscrew 
and two projecting pins, one on either 
side, with hooks attached. One of these 
hooks is made to engage in one end of 
a block chain, and the other hook is se 
fashioned that it will take any link in 
the chain,.so that the latter may be 
shortened or lengthened as the exigency 
of the work in hand demands. Another 
chain of ordinary links is attached to 
the block ‘chain by the fastening shown 
in the illustration, which enables an even 
or balanced purchase to be obtained. 
The other end of this second chain is 
provided with a pin which will pass 
through any link of the chain. 

The remaining two pieces, D and @G, 
are of minor character. The forging, D, 
is somewhat. similar in shape to a span- 
ner. The lareer end encircles the feed- 
screw, B, while the other end has a 
blunt point. G is simply a bar of iron 

which can be used for any purpose that 
may arise, such as the bedplate in the 
drill, and is consequently not a necessary 
part of the outfit. H is the drill. 

This tool can be accommodated to any 
of the functions which it is intended to 
fulfill with ease and celerity, and the ac- 
companying photographs will show how 
it is accommodated to these respective op- 
erations. For use as a lifting jack the vise- 
jaw arms are bent over with the jaws out- 
side, the sleeve, H, is inserted in the cent- 
ral hole of A, a shoulder on the sleeve 
preventing it passing right through. The. 
vise jaws are converted into feet for the 
jack, giving it thereby a solid foundation, 
and are prevented from springing open by 
the clamp and block chain, C. The feed 
screw, B, is threaded into the sleeve, and 
the handle, F, attached as shown. This 
jack is both powerful and strong, and is 
sufficient to cope with any lifting opera- 
tion that may arise with the general type 
of automobile, its maximum lifting capa- 
city being two tons. 

To employ the tool as a drill. the ar- 
rangement is slightly modified from that 
required for the jack, as may be seen by 
reference to the illustration. In this in- 
stance the feed-screw is reversed. and iy 
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Rambler Deliver 


——__ 


y Wagons 


are fitted with Si-inch wheel-base and four full elliptic springs, insuring safe 
conveyance for delicate packages; carry one and one-quarter cubic yards of 
merchandise , accessible front and rear of wagon. 

All adjustments of engine made from frout of wagon; no need to remove 
packages to get at the mechanigin. Delivery top can be easily detached 
from ody, leaving one-seat runabout ; or touneau can be attached in place of 
top. 

Price of Rambler Delivery Wagon, with brass ‘side lamps and horn, 
$850.00 at the factory. Tonneau to attach in place of delivery top, 
$100.00 additional. 

Rambler Cars are made in six different models, $750.00 to $1,350.00. Our 
new catalogue tells why you should buy a Rambler, 


THOS. B. JEFFERY & CO., Kenosha, Wis., U.S.A. 


Chicago Branch, 304 Wabash Avenue 


Boston Branch, 145 Columbus Avenue 


Business Wagon 


Applies power from one engine or motor to all 
wheels. Busses and Freight aud Delivery Wayons, 
one to ten ton capacity, any kind of power desired 


7-Ton Gasoline Coal Wagon 


Steers and Drives all Four 
Wheels Without Slipping 
or Skidding. .. 


THE FOUR-WHEEL DRIVE WAGON CO. 
MILWAUKEE, WIS. 


TWO MODELS 


HAYNES-APPERSON 


Automobiles 


1904 1904 


TONNEAU 


Light Touring Car 


TONNEAU, $2550, with topand front glass, two Sotar No. 1 gas headlights, two Dietz Regal 
oil lights, tail light, hors with tube and fult equipment ; $2450 without top and front glass. 


LIGHT TOURING CAR, $1450, having much the same outward appearance as our famous 
Runabout of 1903, but of higher power and capacity and distinctly a powerful touring car— 
not a Runabout~—the most highly developed car of its type—the perfected product of the 
oldest makers of motor cars in Ainerica, 


We make more tearly the entire car than any other factory in the world, 
aud are, above ali others, competent to guarantee our product. 


These cars show fewer mechanical chauges aud contain more features that 
years of use have proved perfect in practice than any other, and are backed -by 
an unequaled past record—seventeen contests entered—seventeen contests won, 
with stock cars, 

Most Haynes-A pperson cars have practically been sold before they were ballt. 
Get your order In early, 
HAYNES-APPERSON CO. The Oldest Makers of Motor Cars in America 
Kokomo, Ind., VU. S. A. Branch Store: 1420 Michigan Avenue, Chicago 
Memberz of the Association of Licensed Automobtie Manufacturers 


EAattEN REPRESENTATIVES: Brooklyn Automohite Co., 1239-41-43 Fulton 8t., Brooklyn, N. Y. and 66 
West 434 St., New York. National Automobile and ‘Mfc. Co.. Pacific Coust Agents, Franalsco, 
WESTERN NEW YORR AGENTS: Buffalo Auto Exchange, 401 Franklin St., Buffalo, N. Y. 


JAA Practical Motor Car 
with an Intrinsic Dalue 


The Royal ‘Tourist 


CHASSIS MODEL “oO” 


Shows Experience and Careful Attention to Detail 


16 horse power, two cylinders, 1,800 pounds, $2,300 
32 horse power, four cylinders, 2,000 pounds, $3,000 
Aluminium Bodfes, Complete Equipments 


The Royal MotorCarCo. 


Formerly The Hoffman Automobile and Mfg. Co. 


Cleveland, Ohio 


© 1904 SCIENTIFIC AMERICAN, INC. 


90 
the square hole provided in the lowé# end, the drill 
is inserted. The feed is controlled by slowly turning 
the screw by hand, or by tightening the setscrew, a, 
and operating the ratchet, The ball bearing on the 
end of this feed-screw takes all the thrust of the drill 
against the feed-screw, and the shoulder on the sleeve, 
E, which is also reversed for this operation, takes up 
the thrust against the casting, A. The drill can be 
adapted for hand, or it:can be attached to an object, 
such as the bar of a- gate. In the former case, the 
object to be drilled can be tightly held in position 
between the jaws of the vise. For the alternative 
method, the drill is attached to the object in the man- 
ner shown in the illustration. 

To convert the tool into a 
vise, the arms of the casting, 
A, are bent inward. The feed- 
screw is inserted horizontal- 
ly through the hole in either 
end of the arms, and the 
sleeve, E, is brought to bear 
upon D, thus obtaining the 
necessary action for tighten- 
ing or releasing the vise. In 
this operation, also, it is 
necessary to attach the vise 
for rigidity upon another ob- 
ject. 

This combination tool \s 
strongly constructed, so that 
it may withstand considerable 
hard wear and tear. Yet 
weight has been reduced as 
much as practicable, so as not 
to render it unwieldy. Fur- 
thermore, when the parts are 
detached, they can be packed 
up into such small compass 
as to occupy but very little space, and, owing to the 
number of component parts, the tool can be adapted to 
either of its purposes with celerity and facility. Its 
total weight is but 11 pounds and its height 11 inches. 

nn a_i eee 
THE BROWN-LIPE STEERING DEVICE. 

£ wheel steering device which was brought out a 
year ago by the Brown-Lipe Gear Company, Syracuse, 
N. Y,, is of quite novel construction, and is found on 
many of the 1904 machines. This steering device 
was invented by Alexander T. Brown, and it has for 
its object the providing of an irreversible steering ar- 
rangement that can be readily attached to any style 
of vehicle. The novel feature of the device consists 
of an internal worm cut on the :xner surface of a 
cup which is attached to the steering post. The in- 
ternal worm meshes with a ges.r wheel, on the shaft 
of which is the steering arm that is connected to the 
steering lever of the front wheels. 

The operation of the device can be seen almost at a 
giance. The cup containing the worm gear is filled 
with oil, and consequently has but very little wear. One 
and a half turns of the steering wheel operate the 
lever its full throw of 90 deg. The device is self- 
locking and irreversible, so that it is impossible for 
the front wheels to change their course if they run 
against an obstruction in the road. 

-_- TO + 8 oo 

‘A model of the Assouan Dam, which is on the first 
cataract of the Nile, will be exhibited in Great Brit- 
ain’s display at the World’s Fair. The model is 16 by 
4 feet and is the property of Sir Benjamin Baker, the 
engineer of the dam. 


AN INTERNAL-WORM STEERING DEVICE. 
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THE FORD RECORD-BREAKING RACER. 

The racer on which Henry Ford made a world’s 
record on the ice of a mile in 39 2-5 seconds is shown 
in one of our illustrations. Its appearance is much 
the same as when it made its first records about one 
year ago. The change from lever to wheel steering, 
with a curved wind shield in front of the driver’s 
seat; the substitution of a cylindrical water tank 
placed on top of the motor, and directly connected 
to its water jacket, for the old water tank and radi- 
ating coils; and the placing of a gasoline tank in front 
of the motor, are the principal changes. The inlet 
pipes are shown covered with burlap to prévent too 
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beeh working with from 7,000 to 10,000 luminosity. 
“The actual glow of radium does not represent its 
actual radioactivity. There is a great difference in 
the ore. One sort of radium may possess a high: 
luminosity, while another sort may have a high radio- 
activity and very little luminosity. We cannot boast 
oi the luminosity of the kind which we now have.” 
Dr. Morton startled his hearers by telling of a mix- 
ture which he had prepared and called “liquid sun- 
shine,” the name having been applied because the 
doctor regarded it as a good “catch” phrase to give to 
the preparation. By means of this fluid, he said, the 
whole interior Of a patient could be lighted up. 
The doctor exhibited six 
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FORD RACER WITH RECORD OF A ‘MILE IN 892 SECONDS. 


great condensation. A full description of the entire 
machine was given in our issue of January 17, 1903. 
It will suffice to state that the motor has four cylinders 
of 7-inch bore and stroke, and that at the speed of 
90 miles an hour, which the car made on the ice, it 
turns at the rate of 860 revolutions per minute. 

The record was made on the ice of Lake St. Clair, 
Michigan, on January 12. A mile and a half start was 
used, in which to get up speed. Edward Huff, Ford’s 
assistant, crouched on the frame in front of the wind 
shield and held open the carbureter throttle, simply 
because the jarring due to rough places rendered 
it impossible to hold the throttle open with the 
regular pedal. The machine slewed more or less to 
each side of the 15-foot track, and it ran five-eighths 
of a mile through the snow after the spark had been 
cut off. Mr. Ford wore no goggles, and he states 
that the rush of air was so terrific he could barely see 
the course, as he was obliged to keep his eyes almost 
closed. : 

- Or +O 
GLASS-FRONT PROTECTOR FOR PHAETONS. 

Although many of the large touring cars this year 
are fitted with canopy tops and glass fronts, but few 
runabouts were shown so equipped at the Automohile 
Show. One of the simplest of these equipments was 
that on the Elmore runabout, which, it is claimed, 
can easily be adapted to any phaeton or buggy with a 
top. The front is contained in a frame which is 
clamped to the carriage top and tothe dash by means of 
several thumb screws. Side curtains can~be buckled to 
the top, thus completely inclosing the occupants of the 
carriage. The glass front has a window, which can be 
raised if the weather permits. This simple attach- 
ment should be of great service to physi- 
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tubes containing “liquid sun- 
shine,” one of which, he ex- 
plained, contained quinine 
sulphate which had been ex- 
posed to radioactivity. He 
then proceeded to show the 
luminous quality of the fluid 
by placing each tube before 
a strong X-ray, whereupon a 
spot of faint light was seen 
about the size of the palm of 
the human hand. 

“That,” said the doctor, 
“would be the result if the 
liquid were taken inside. I 
believe,” he added, “that 
radium may after all be the 
real curative property which 
has been found in so many 
spring waters throughout the 
world. 

“The advantage of radium 
over the X-ray is that it can 
be applied directly to the part 
affected. For example, if placed in a small tube it may 
be inserted in the throat, and in similar manner it 
may be applied to any vital region. In other words, 
with radium we shall be able to get at the seat of 
diseases. There is no end, in my opinion, to the cures 
which may be effected by radioactivity, excited in one 
way or another. 

“In imparting radioactivity to liquids, however, we 
will have to be extremely careful, and physicians will 
need to use the utmost discretion in advising patients 
to drink the fluid. It will be possible, however, to 
bathe a patient’s entire interior in violet or ultra- 
violet light as the result of this discovery, and this 
light we have decided to call ‘sunshine. We Know of 
the value of sunshine on the outside, particularly 
where bald heads are concerned, and we believe it will 
have a similat effect on the inside.” 

Mr. Morton told of several cures of cancer by radium, 
and exhibited a bell-shaped glass, where the smaller 
tubes of radium, of about 7,000 activity, could be 
placed in the flesh affected. As the activities of radium 
became greater, he expected that more important re- 
sults would follow. 

Seen REEIAEIINE ARSED. cathe tein aaa 

A brake shoe is being constructed by an American 
firm having a hard iron insert around which is cast the 
body of the shoe in gray iron. The gray iron is not 
permitted to chill, which is claimed to be a peculiarity 
of this shoe as compared to others of the kind. The 
hard iron is made of very high-grade malleable iron. 
The secret processes of casting gray iron about the in- 
sert without chilling are said to give toughness to the 
body of the shoe, and a better friction coefficient than 
a chilled shoe. 


cians and all others who are obliged to 

drive au automobile in stormy weather. 
59-46-04 

Dr. Morton’s Theory of the ‘Therapeutic 
Value of Radium Solutions. 

Radium and actinium were discussed 
recently before the Technology Club of New 
York in the operating rooms of: Dr. William 
J. Morton, by Dr. George F. Kunz and Dr. 
Morton, who is professor of electrothera- 
peutics in the New York Post Graduate 
Medical School and Hospital}. 

Dr. Morton explained in detail the uses 
to which radium might be put in curing 
diseases, particularly those of an interna! 
nature. 

“Medicine,” he said, “is gradually 
abandoning its old-fashioned concoctions, 
and we are taking up radium with exceed- 
ingly bright prospects. Its use will con- 
sist of physical treatment almost exclus- 
ively. The Roentgen ray has been of im- 
mense value in curing cancer, but radium 
promises to go far ahead of it. If we had 
radium of 150,000 activity we could no 
doubt do a great deal more than we are 
doing now. Most of us have been confined 
to a much lower radioactivity. We have 
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That the Cadillac has greater structural strength and more power per pound of weight 
than any other moderate-priced motor-car in America was demonstrated when one of our steck 
runabouts successfully ascended the steps of the National Capitol. This i: proven anew by the 
test shewn in the photograph above—a performance few $2500 machines could duplicate. 

An automobile that can carry loads and negotiate grades uot met with in practice will never 
be found wanting in any of the erdinary—or extraordinary—exigencies of motor travel. The 
Cadillac leads its class in tractive effort and carrying capacity; and for speed, simplicity, 
durability, grace of design and perfection of appointments is not surpassed by any automobile 
costing twice as much. 

These are the reasens why metor-car excellence fo~ 
the man of moderate means is summed 
up in the word 


Note these 
features—unique with the Cadillac 
or found only in high-priced cars: 
High and lew gears independently accessible—no chance to 
combinations” or damage the transmission by changing speed too quickly. 

Emergency brake acting on side gears of differential—wot on driving sprocket—a feature 
which avoids at once the unsightliness of brake drums on the wheels, and the unreliability of 
the ordinary differential brake. 

Cylinder cast separate and bolted to frame; improved water jacket—no gaskets to burn 
or blow out; mechanically operated valves; direct drive on high gear; absolute control— 
throttle and spark. Positive and sensitive wheel steering gear. 

The Cadillac will take any ordinary grade on the high gear; will make 30 miles an hour 
on good roads; will go anywhere a wheel-hold can be obtained. 


‘ 


‘work wreug 


Price complete, with detachable tonneau, seating four all fac- 
ing forward, $850; without tonneau, $750; buggy top, $30.00. 
All 7904 Cadillacs are equipped with clincher tires. 
Write for free illustrated booklet N, which gives address of agency nearest you where tle Cadillac may be seen and tried. 
CADILLAC AUTOMOBILE COMPANY, Detroit, Mich. 
Momber Assoclation of Licensed AuLomobile Manufacturers. 
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THE NEW COLUMBIA TOURING CAR. 

Our illustrations show the general appearance and 
part of the chassis of the new Columbia double opposed- 
cylinder touring car, which was designed by Mr. H. P. 
Maxim, and the first model of which was on exhibition 
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THE COLUMBIA 12-HORSEPOWER TOURING CAR. 


at the Automobile Show. The 4% x 5, double, opposed- 
cylinder motor is placed crosswise of the frame, under 
the bonnet. This motor runs at 1.000 revolutions per 
minute at a speed of 25 miles an hour of the car, and 
is said to develop from 12 to 14 horse power. The oil 
tank on top of the crank case contains two sight-feed 
chambers, through which there is a pressure feed to 
each cylinder, the pressure of the compression in the 
-case being used to feed the oil. The carbureter is of 
special design, the auxiliary air. passage being located 
beside the main air passage containing 

the spraying nozzle. The former has a 
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Opening seen beside the front seat. 


can be readily pulled out and used whenever desired. 
——__———___s-+e- oo 
THE WAVERLEY ELECTRIC RUNABOUT WITH EDISON 
BATTERY. 

The illustration shows the appearance of a set of 
thirty-two 160-ampere-hour cells of Edison battery in 
the specially-constructed battery box of a Waverley 
runabout. The cells are higher than the lead battery 
cells generally used, thus necessitating the use of an 
extra deep box. The steel jars are arranged eight in 


throttle located near its outer end, while 
the main throttle is in the pipe to which 
both of these passages are connected. The 
motor is provided with a ball governor, 
which operates on the throttle, and the 
auxiliary air throttle is suitably connect- 
ed with the main throttle, so that a per- 
fect: mixture is maintained at all speeds, 
The transmission gear is of the sliding 
type, and contains two sliding sets of 
gears, which are operated by two separate 
levers. An expanding ring clutch in the 
forward end of the transmission gear 
case, which can be readily seen in the 
photograph, differentiates this machine 
from most others of the type. This 
clutch is released by a pedal, and is also 
automatically released before the brake 
can be applied. The regular service 
brake is of the expanding ring type, on a ' 

bevel gear stub shaft next to the differential casing. 
The emergency brakes are on the rear wheels, and are 
Operated by a lever. A wheel steering device with a 
rack and pinion is employed, and the wheel can be 
turned without moving the sectors on which are con- 
tained the sparking and throttle levers. A live rear 
axle with bevel gear drive is employed, and runs on 
Toller bearings. The gasoline tank is filled from 
the outside of the carriage through a funnel-shaped 


AN ELECTRIC SURREY WITH MOTOR UNDER FRONT BONNET. 


By opening a 
door: in the side of the carriage, the driver can de- 
termine the level of gasoline in the tank by means of 
three pet cocks arranged at different heights in its 
end. Below the tank’ there is a tool drawer, which 


FRONT END 
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water about once a week. 


+ 9 -- 
A GASOLINE HANSOM CAB. 
The hansom cab shown in our illustration is on dis- 


OF CHASSIS OF COLUMBIA CAR. 


tinctly novel lines, and is patterned somewhat after 
a machine that was designed for use in London streets, 
but which, we understand, never materialized in very 
large numbers. This luxurious vehicle was built 
by the Peerless Motor Car Company, particularly for 
city use. It has a very long wheel base, and the cab 
is situated at the rear end of the chassis, which is 
hung on easy-riding springs. The cab is luxuriously 
upholstered, fitted with curved sliding doors, and has 
a small electric light in the ceiling. The driver’s seat 
is in front, and is sufficiently wide to 
accommodate one or two extra people, 
The machine is fitted with a Peerless 24- 
horsepower motor, shown on page 78. It 
has a standard Peerless equipment, simi- 
lar to the touring car already described. 
———_o > 04+<—___—_ 
A NEW LIGHT-WEIGHT ELECTRIC 
SURREY. 

The Baker electric surrey depicted be- 
low is of distinctly novel construction, in 
that the electric motor is placed forward 
under the bonnet, the same as on any 
ordinary gasoline touring car. The shaft 
of the motor runs longitudinally of the 
carriage, and a pinion on its rear end 
drives a large gear on the forward end 
of the main driving shaft, which extends 
to the rear axle and drives it by bevel 


AN EDISON BATTERY IN A WAVERLEY RUNABOUT. 


a crate. They furnish an average electromotive force 
of 1.25 volts at a 30-ampere discharge rate, which is 
that required to run the machine at 15 miles an hour. 
The runabout is fitted with three speeds ahead and 
two reverse. It has a radius on one charge of 40 miles, 
the main feature emphasized being the durability of 
the battery and not its high capacity. Each hermet- 
ically-sealed cell is fitted with a hinged cap -which 
springs open when the catch is released. The only 


gears. Ball bearings are used throughout 
the machine, which is of comparatively 
light weight—about 1,700 pounds. Twen- 
ty-four cells of lead storage battery furnish the current 
to drive the machine. The 48-volt motor is thoroughly 
protected from water and dust by means of a rubber 
apron beneath it. It has a total radius of 40 miles 
on a charge. This new arrangement of the motor on 
an electric vehicle, while perhaps not so efficient as 
the usual rear wheel drive, is certainly much more 
conducive to the long life of the motor, . besides in- 
creasing the facility with which it may be inspected. 
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‘egy Broderick & Bascom Rope Company 


MANUFACTURERS OF 


Wire Rope and Aerial 
Tramways 


MAIN OFFICE 


805 to 809 North Main Street 
ST. LOUIS, MO., U.S. A. 


tl NEW YORK, 33 South S#. 


Branch Offices 2 seatte, was. 


F PORT : E 
Highest Tramway in the United States. Elevation, 13,500 feet SR eEe ae, Ok 


Our 1904 model retains all the 7 = Write for illust:ated catalogue 
fundamental principles of | iS: ' and booklets telling what others 
say of us, in the Endurance Run, 
and giving an account of our 


return trip. 


Stearns cars which made them 
so successful in the past. 


Stearns cars can be seen, not heard 


Licensed under Seld-s patents 
24 h. p., three speeds and reverse : 


Carries six passengers comfortably 


Ghe F. B. STEARNS CO. 


Euclid and Lake View Aves. 
CLEVELAND, O., U. S. A. 


California Branch 


A. P. WORTHINGTON, 331-333 So. Main St. 
LOS ANGELES, CAL. 


Makes Hair Grow 


When nature’s food for hair growth is cut off, the bulb forming the root of 
each hair gradually diminishes in size and eventually drops out, causing in 
time partial or complete baldness. Heretofore, efforts have been made to 
restore a normal circulation in the scalp by hand massage and the applica- 
tion of stimulating lotions, but in every instance the irritation caused by 
such treatment has entirely counteracted the good effects and actually 
hastened the destruction of follicle life. 

Stimulation without irritation is the only logical method of restor- 
ing the natural supply of blood to the scalp, thus reinvigorating the dor- 
mant follicle, preventing the hair from falling, and inducing a normal 
growth of hair. This treatment may properly be termed Physical Cul- 
ture for the Scalp, and it can be obtained only with THE EVANS 
VACUUM CAP, which, pie the past three years, has been used with 
invariable success in this and foreign countries. 


The Evans Vacuum Cap 


isa mechanical appliance which produces a natural circulation inthescalp, 
opens up the temporal arteries, brings about normal conditions and enables 
nature to do the rest. It is‘simple in construction, can be attached to any 
} chair in a moment (as seen by the accompanying illustra- 
tion)and is easily adjusted to the head, without causing the 
slightest discomfort. If used for a few minutes each day 
it will produce satisfactory results in four tosix weeks. 
In cases of complete baldness, however, when the follicles 
are entirely dead, and the scalp becomes shiny and utterly 
gov? of ee THE Eves yCUOM CAP is ae uar- 
anteed to produce results. ven in such cases, the Evans rN a oe CTR 
Vacuum Treatment will loosen the scalp, eliminate the : AL OPE ON EEL NOE Da ACME 


shiny appearance and make the unprotected scalp less id gary , , oe 
suseepeEIE to currents of air and draughts. PEANUTS SONS 7109 Gi yet ELA Cl LON 
Many eminent physicians testify from actual experience r aaa e CLE 
to the merit of the Evans Vacuum Treatment, and the THREE SREEDS FORWARD AND REVERSE 
claims made for it are substantiated by hundreds who have 
used it. Let us send you our free illustrated booklet, : : 
which fully explains the treatment. We want to prove The most up-to-date Light Car on the market. Weight 3,000 pounds. 


to you that at last a cure for baldness is found. Seven actual horse power. Price $700. Made by 


Evans Vacuum Cap Co. i c : 
425 Fullerton Building ST. LOUIS MITCHELL MOTOR CAR CO., Turner Avenue, Racine, Wis. 


Successors to WISCONSIN WHEEL WORKS 


New York Office, 1800 Broadway Chicago Office, 119 Dearborn St. 
Makers of Motor Cars and Motor Cycles 


NOTE.—Free treatment will be given to all who call at our St. Louis, 
New York or Chicago office. Address all letters to St. Louis office. 
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A TWIN-BALLOON AIRSHIP. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A new type of dirigible balloon is in course of con- 
struction in London, which is the invention of Mr. L. 
J. Andersen. The principal feature of this latest aero- 
stat is that two balloons, placed side by side, of iden- 
tical shape and capacity, are employed to lift the 
vessel. It is maintained by the inventor 
that by this system of twin balloons it is 
possible when flying to maintain a straighter 
and more even course, while greater facili- 
ties in regard to the steering are available 
than by the employment of only one gas bag. 

Already the inventor has constructed a 
model, to scale, of his ultimate airship for 
the purpose of experiments. In this model 
the balloons are each 7 feet in length. So 
successful were the experiments, that the 
inventor is now constructing a full-sized ves- 
sel. The balloons are elliptical in shape, and 
will measure 70 feet in length by 27 feet 
diameter at the widest part. They will each 
be of approximately 27,000 feet of hydrogen 
gas, thus giving them a lifting power of 4,000 
pounds. 

The framework, or deck, of the vessel will 
measure 75 feet in length, and is to be con- 
structed of bamboo. Another feature of the 
craft will be the employment of three pro- 
pellers. The main propeller will be placed 
at the stern, together with the rudder. By 
an ingenious arrangement, however, the 
pitch of this driving propeller may be varied 
from the deck of the vessel as desired, the object of 
which is to use it as an auxiliary though powerful 
rudder, for maintaining or altering the ship’s course 
according to the exigencies that arise. The two sub- 
sidiary propellers are placed at the bow and stern of 
the deck respectively, and are intended to supplement 
the driving power of the mechanism. The whole of 
the machinery is placed between the two balloons; 
for the inventor holds that by this design the im- 
provement of the steering possibilities and the main- 
tenance of a straight course are materially increased. 
The motion of the propellers and their design are 
entirely new, coinciding as nearly as possible to a 
reciprocatory motion, so that the nearest approach to 
the motion of a bird’s wing is obtained. The pro- 
pellers are to measure 30 feet in diameter. 

The motive power is to be supplied from a 50- 
horsepower electric motor, 
and the inventor antici- 
pates that a speed varying 
from 14 to 20 miles an 
hour_in fair weather will 
be attained. - The total 
weight of the vessel will 
be 3,000 pounds, which 
leaves a balance of 1,000 
pounds, after deducting 
this weight from the lift- 
ing capacity of the aero- 
stat, for the carriage of 
passengers, ballast, etc. lt 
is hoped that the balloon 
will be ready for trials 
some time this year, and 
its total cost will approxi- 
mate $10,000. 

———--0> e —___—_- 
THE WINDOWS OF THE 
SEA. 

BY CHARLES F. HOLDER. 

Some sixteen years ago, 
when watching the play of 
fishes along the kelp beds 
of the Santa Catalina 
group, the writer described 
to the boatman a plan for 
using a “sea window” he 
had employed on the Flor- 
ida reef, also the water box 
for collecting; and from 
this suggestion has grown 
an industry illustrated at 
Avalon by a fleet of so- 
called glass-bottom boats, 
whose owners or captains 
crowd the wharf and 
shores of this place much 
as do hackmen in large cit- 
ies, or gondoliers in Venice. 
The writer had a boat in 
Florida which had a well 
4 hy 6 feet, boarded at the 
bottom, with perforations, 
after the fashion of all the 
smacks at that’ time, 
which carried their catch 
in wells. But the central 
portion of this well was 
covered with glass, so that 
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as the boatman poled along over the coral reef, 
every object could be seen and secured by diving or 
otherwise. Used with this was an ordinary water 


box, one end being left open, the other covered with 
glass, which when placed upon the water, made every- 
thing plain and discernible, 

The Catalina boats are. built on this plan, A well in 


Fae J 
Sa Ua rg 


r) SMa ane ana 


Sb I mem ied ae Es CT ir 


A CATAMARAN AIRSHIP. 


the manner described is used, but instead of having 
a perforated wooden bottom the latter is all glass and 
the well empty, there being no occasion to hold or 
keep the specimens; the design is merely to see them. 
The success of this scheme was at once apparent, and 
many' men built boats. Old sailors, who had been 
masters of ships, now became captains of “glass-bot- 
tom boats,” while their runners gathered in the streets 
and shouted the varied attractions of the craft. The 
first glass-bottom boat was a large flat yawl or barge 
capable of holding twelve’ people, possibly more. The 
well rose about as high as one’s knees, and was eight 
or ten feet in length; the passengers, leaning their 
elbows on the cushioned rim of the well, literally gaz- 
ing through a window into the ocean, when every 
object to a great depth became distinct, affording a 
beautiful vista of submarine scenery, appreciated by 


THE GLASS-BOTTOM BOAT. 


THE GLASS-BOTTOM BOAT NEAR MOONSTONE BEACH, CATALINA ISLAND. 
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the landsman, to whom it was a remarkable novelty. 

The kelp: beds of Santa Catalina lend themselves 
particularly to this, -being in smooth water in Avalon 
Bay and very beautiful. The first glass-bottom boat 
was propelled by a man who sat forward and rowed, 
also acting as a guide, pointing out the wonders of the 
deep with no sluggish imagination. As the fame of the 
glass-bottom boat spread afar, new and time- 
saving methods became necessary, and the 
motor glass-bottom boat appeared. This wasa 
catamaran with a house on deck and a screw 
and engine astern; but it promptly sank, 
and no one could be induced to enter the 
box; indeed, there was always a certain per- 
centage of “riders and seers” who were sus- 
Ppicious of the “window.” What if the glass 
should break?—iorgetting that water would 
not rise in the well higher than it was on 
the outside. 

The evolution of the glass-bottom boat 
continued, and .inally some venturesome 
spirit built a large power boat with a com- 
modious well. which carried successfully a 
large number of passemgers. This boat is 
here shown just before launching and afloat. 
She was of peculiar build, being very flat, so 
that she could pass over the floating kelp 
and run in the shallowest water. As a pro- 
peller or screw would tangle in the kelp, 
this feature was avoided by using old-fash- 
ioned side paddle-wheels made very shallow, 
so that they just caught the water and d:d 
not catch the weed. The boat represents for 
the present’ the perfection oz the _ glass-bottom 
boat, which is, in a way, a liberal] education in 
marine zoology, affording as it does opportunities to 
observe rare and singular objects. 

The Death of Henry Carrington Bolton. 

H. Carrington Bolton, well known for his chemical 
bibliographies and chemical investigations, recently 
passed away. An article of his in the American 
Chemist, 1876, exemplified in telling words one of the 
great aims of his life, with the fruitful accomplishment 
of which all are familiar: 

“So rapid are the strides made by science in this 
progressive age and so boundless is its range, that 
those who view its career from without find great 
difficulty in following its diverse and intricate path- 
ways, while those who have secured a footing within 
the same road are often 
quite unable to keep pace 
with its fleet movements 
and would fain retire from 
the unequal contest. It is 
not surprising, then, that 
those actually contributing 
to the advancement of sci- 
ence, pressing eagerly up- 
ward and onward, should 
neglect to look back upon 
the labors of those who 
precede them end should 
sometimes lose: signt of 
- the obligations which sci- 
ence owes to forgotten gen- 
erations.” His numerous 
contributions to and _ inti- 
-znate knowledge of the his- 
tory of chemistry, his 
gentle and generous sym- 
pathy, aided and stimulat- 
ed many active in research 
or technical applications of 
chemistry. His monu- 
mental bibliographies put 
out by the Smithsonian 


Institution are  master- 
pieces. 
—-+-e—____ 


Some ir.teresting experi- 
ments with a new steel 
process have been in prog- 
ress at Pontymister Works, 
near Newport, England. 
Investigation has_ result- 
ed in the discovery that 
by the use of a secret ai- 
loy, steel suitable tor mak- 
ing tools can be produced 
from Siemens steel, in- 
stead of only from crucible 
steel. The result is that 
a considerable saving is 
effected in the cost of man- 
ufacture. Should the ex- 
periment be successful, it 
is anticipated that a new 
industry will be created, 


and the whole system 
of steel manufacture revo- 
lutionized. 
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O demonstrate the standard, scope, and methods of our 
instruction by correspondence we have bound up four repre- 
sentative text books in our Electrical Engineering course 
in a handsome linen cover under the title of 


PRACTICAL LESSONS IN ELECTRICITY 


and will send one copy for 90 cents (the cost of binding and express 
charges) to every reader of Scientific American sending us the names of 
two friends interested in Electrical, Mechanical, Civil Engineering, 
Téxtiles or Architecture. Address Room 124 G. 


Lf not convenient to obtain a money order, send a 
dollar bill, and the difference will be returned. 


The book is easily worth $3.00, and we make this liberal 
offer simply to prove what the school has done and is doing 
day by day in the work of fitting young men for responsi- 
ble and profitable positions. 

Every automobile owner ought to know the general principles of elec- 
tricity and storage batteries as given in the Practical Lessons. Wiring is 
given as required by the National Board of Underwriters. The subjects em- 


braced are: 

STORAGE BATTERIES. By PROF. F. B. CROCKER, COLUMBIA UNIVERSITY (prepared especially for 
home study); Types; General Principles ; Chemical Action; Data Sheets ; Edison Storage Battery ; Management | 
Electrolyte ; Cadmium Test ; Charging; Efficiency; Troubles and Remedies; Testing ; Portable Batteries for Auto- 
mobiles and Boats. etc. 

ELECTRIC WIRING. By H. C. CUSHING, Jr. (author of ‘‘Standard Wiring”): Dynamo Installation: The 
Switch Board; Lightning Arresters; Motor Installation ; Tables; Transformers; Three-Wire wt pag Pol sand 
Pole Setting ; Inside Wiring ; Arc Light Wiring; Conduit Work; Fixture Wiring ; Cut-outs; Switches; Distr bution 
of Light; Arc and Incande cent Systems; Fuses; Inspection, etc. 

ECTRIC CURRENT. By L. K. SAGER, S.B.: Volt, Ampere, Ohm; Resistance, Conductivity; Tables; 
Circuits, Grouping of Cells; Quantity; Ener y; Power; Coulomb ; Joule ; Watt, etc. 

ELEMENTS OF BLECTRICITY. By L. K. SAGER, S.B.:° Magnets, Experiments with Magnets; Mag- 
netizing Steel ; Conductors and Insulation ; Electric Machine, Leyden Jar; Voltaic Cell; Types of Cells; Electro- 
magnets; Induction Coil; Electrolysis; Electrotyping and Electroplating; The Telephone; The Telegraph; 
Sounder, Alphabet, Key, Battery, Relay, etc. 


College Preparatory Course 


This course practically covers the work of the Scientific Academy of 
Armour Institute of heer sage h aud ts accepted as fulfilling the require- 
anents for entiance to the Cniege of Engineering of that institution. 
Illustrated 200 page quarterly H=fretin giving full outlines of our College Preparatory and 
60 different courses in Electrical, Mechanical, Civil, Stationary, Marine, Locomotive Enyineer- 
ing, Architecture, Mechanical and Perspective Drawiny, Pen and Ink Renderiny, Stractural 
Drafting, Refrigeration, Telegraphy, Telephony and Textiles, including Knitting, Cotton and 
Woolen Cloth Manufacturing, etc., will be sent free on request. 
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Armour Institute. 


Armour Institute of Technology 


Mention Scientific American Chica go, Ill. 


First edition exhausted in two weeks. New edition contains 
SO additional pages with numerous cuts, diagrams, etc. @& 


© 1904 SCIENTIFIC AMERICAN, INC. 


96 


NEW TEXAN OIL DEPOSITS. 


BY DAY ALLEN WILLEY,. 

The extent of the petroleum deposits which underlie 
portions of the States of Louisiana and Texas is a prob- 
lem which remains to be solved, but the results wh.ich 
have thus far been obtained in sinking weils show the 
a very considerable area of territory contains oi} am 
large quantities and that in some in- 
stances several deposits may exist, one 
beneath another. At the time the 
Beaumont district became exploited 
through the famous lucas well, the 
opinion prevailed that this section 
contained the great bulk of the petro- 
leum existing in the Southwest, owing 
to the enormous fiow from the Lucas 
and other wells. It is estimated that 
the former would gush about 50,000 
barrels every 24 hours until it was 
brought under control. After the 
Beaumont district became what oil 
men call a pumping proposition, no 
very large wells were brought in until 
the latter part of 1908, when a gusher, 
which is asserted to be second only to 
the Lucas in the quantity thrown out, 
was <truck at a place called Batson’s 
Prairie, 14 miles north of Sour Lake 
and about 30 miles from the Beaumont 
district. A well which reached the oil- 
bearing strata on December 1 began 
fiowing at a rate of 500 barrels daily. 
The same company was also engaged 
in boring a second well on its prop- 
erty. This reached the oil about De- 
cember 20, and it began flowing at 
what oil operators claim to be a rate 
of probably 30,000 barrels every 24 
hours. Heretofore few signs of oil 
have been found in the locality, ana 
the “strike” came in the nature of a 
surprise, with the result that prospect- 
ors and investors have left other por- 
tions of the Southwest by the score, 
and are buying land and boring wells 
as near the gusher as they can locate. 

The Beaumont oil boom attained its 
height during the first six months of 
1901. During the last two years, how- 
ever, other districts in Texas and 
Louisiana have been exploited suffi- 
ciently to prove that several other 
fields undoubtedly contain a very large 
quantity of oil. They include the Sour 
‘Lake and the Saratoga in Texas, as 
well as that at Batson’s Prairie, tne 
scene of the latest development, and 
.the Jennings district in Louisiana. 
During 1901 the idea of boring for oil 
in the vicinity of Sour Lake was agi- 
tated, and early in 1902 enough pro- 
ducing wells were sunk to cause an 
infiux of people and capital, many de- 
serting Beaumont for the new district. 
Sour Lake, which is located 18 miles 
west from Beaumont, takes its name 
from a small body of mineral water 
fed by springs, and up to the time of the oil discovery 
had been a health resort. in its vicinity is an exten- 
sive pine forest bordered by prairie. The woodland as 
well as property immediately around the lake were 
taken up so rapidly by oil operators, that already sev- 
eral hundred derricks have been erected, many of them 
of the timber which came from the pine trees cut down 
to make space for them. While no very large wells 
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have been struck, there are a number steadily flowing 
at a rate of 300 barrels. One of the notable facts is 
that so few of the wells have failed to reach the oil 
deposit. At present this'territory is producing nearly 


800,000 barrels monthly, and is contributing a large. 
quantity ci the oil which is being refined in the Texas 
Plants, as it is connected with the refineries, also Port 


A LAKE OF O%L. 


SCENE IN THE OIL FIELDS, SHOWING THE CLOSENESS OF DERRICKS. 


Arthur, by pipe lines, The Sour Lake district as yet 
is confined to a very small area, but the wells are so 
near together that one can see rows of twenty and 
more extending through :lanes which have been made 
for them in the pine forest. The best indication of 
the development of this field perhaps is shown in the 
growth of the town of Sour Lake. Two years ago this 
was a stretch of uninhabited prairie, but on January 
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2 its poptlation was estimated at over 10,000, while the 
people are coming into it so rapidly that it will prob- 
ably have 15,000 by the beginning of 1905, if not more. 
As in the case of the Beaumont field, property values 
have risen to fabulous prices by reason of the dis- 
covery, land selling as high as $30,000 an acre, which 
originally could have been bought as low as $15 and 
$20 an acre. The Saratoga field, which is 
situated 30 miles northwest from Beau- 
mont and 12 miles from Sour Lake, 
began to be developed with the decline 
in production at Beaumont. At pres: 
ent it is producing about 1,000,000 bar- 
rels yearly, some of which is piped to 
the refineries, but a large quantity is 
stored, as the companies have an ex- 
tensive reservoir capacity. vith the 
exception of the two wells referred to 
no others of importance have yet been 
struck in the Batson’s Prairie district; 
but so many are being bored that its 
production will probably be greatly in- 
creased within the next few montks, 
unless it should happen that the orig- 
inal wells had been dug into what the 
miner would call a pocket, containing 
only a small quantity of petroleum. 

The oil-bearing territory of the 
Southwest has been termed the Gulf 
coast oil field. Geologists who have 
thoroughly examined this section of 
the United States are of the opinion 
that it extends from a point about 150 
miles west of New Orleans, in Louis- 
iana, a distance of fully 150 miles. It 
is parallel with the Gulf of Mexico, and 
varies considerably in width. The 
most important developments in the 
eastern section of the oil-bearing re- 
gion are at Jennings, which was devel- 
oped about the same time as Beau- 
mont, and where some very large wells 
have been struck. The Jennings dis- 
trict is still producing in large quan- 
tities, and the indications are that it 
has a very extensive supply. Although 
but a comparatively small portion of 
the Gulf coast field has been tested by 
the well-borer, as is indicated, oil in 
large quantities has been found at its 
extremities; and if the area which 
thus far has not been examined pro- 
duces in the same proportion as those 
which have been developed, there is 
reason to believe that the supply from 
the entire field is so large as to be in- 
exhaustible, and that in a few years it 
will become one of the greatest petrol- 
eum-producing sections on the globe, 
not excluding the Baku fields or those 
of Pennsylvania or West Virginia. 

That deposits of petroleum lie. be- 
neath one another is proved by the ex- 
perience of the well diggers. At Beau- 
mont, oil was reached at depths rang- 
ing from about 900 to 1,100 feet. 
The larger wells near Jennings were 
struck at a depth of over 2,000 feet, while at Batson’s 
Prairie the wells range from 750 to 1,200 feet in depth. 
Oil is found at Sour Lake and Saratoga at about the 
same depths as at Beaumont. 

The probabilities are that only an occasional gusher 
will be struck in the Southwest in the near future; 
but so many wells are producing steadily and abun- 
dantly by means of pumping machinery, that pumps 


HAULING A LOAD TO THE OIL FIELDS, 


© 1904 SCIENTIFIC AMERICAN, INC. 


JANUARY 30, 1904. Scientific American | 97 


Users, Agents, Importers, Dealers, and Manvfacturers of 


GASOLENE AUTOMOBILES 


TAKE NOTICE ¢ 


United States Letters. Patent No. 549,160, granted to George B. Selden, Nov. 5, 1895, control broadly all gasolene automobiles which are accepted 
as commercially practical. Licenses under this patent have been secured from the owners by the following named 


MANUFACTURERS 


Electric Vehicle Co. Locomobile Company of America. Cadillac Automobile Co. 

The Winton Motor Carriage Co. The Peerless Motor Car Co. Northern Manufacturing Co. 
Packard Motor Car Co. U. §. Long Distance Auto. Co. Pope-Robinson Co. 

Olds Motor Works. Waltham Manufacturing Co. The Kirk Manufacturing Co. 
Knox Automobile Co. Pope Motor Car Co. Elmore Mfg. Co. 

The Haynes-Apperson Co. The J. Stevens Arms and Tool E. R. Thomas Motor Co. 
The Autocar Co. H. H. Franklin Mfg. Co. Buffalo Gasolene Motor Co. 
The George N. Pierce Co. Smith & Mabley, Inc. The F. B. Stearns Company. 
Apperson Bros. Automobile Co.. The. Commercial Motor Go. Pope Manufacturing Co. 
Searchmont Automobile Co. Berg Automobile Co. 


IMPORTERS 


Smith & Mabley, Inc. Standard Automobile Co. Sidney B. Bowman Auto. Co. 
Central Automobile Co. E, B. Gallaher. Hollander & Tangeman. 
Alexander Fischer. Auto Import Co. F. A. LaRoche Co. 


These manufacturers are pioneers in this industry and have commercialized the gasolene vehicle by many years of development and at great 
cost. They are the owners of upwards of four hundred United States patents, covering many of the most important improvements and details of 
manufacture. Both the basic Selden patent and all other patents owned as aforesaid jwill be enforced against all infringers. 

No other manufacturers or importers than the above are authorized to make or sell gasolene automobiles, and any person MAKING, SELLING 
or USING such machines made or sold by any unlicensed manufacturer will be liable to prosecution for infringement. 


A suit was commenced on October 22d, against a dealer, and against a manufacturer infringing United States Letters Patent No. 549,160. 
A suit was commenced November Sth, against a purchaser and user of an automobile infringing the same patent. 


A suit was commenced December 28th, 1903, against an importer of automobiles infringing the same patent. 
A suit was commenced January 4th, 1904, against an importer of automobiles infringing United States Patents 699,543 and 702,443. 


Association of Licensed Automobile Manufacturers 
7 EAST 42d STREET, NEW YORK 
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operated not only by steam, but compressed air and 
electricity, have been installed very extensively. The 
oil operators are also exercising much care in hus- 
banding the supply, and construct reservoirs and pipe 
lines as the wells are dug, in order to secure the out- 
put from the beginning of the flow. The reservoirs 
are of several kinds. Steel tanks have been erected 
on a large scale, as well as vats made of cypress 
wood. 

Earth reservoirs are still used, although they are a 
decided improvement upon those which were hurriedly 
excavated in the early days of the development. Very 
few of them are open trenches. Dug out of the prairie, 
they are lined upon the side with hard clay or con- 
crete, sometimes planking tightly fitted together, while 
the bottom is generally made of concrete. Over the 
top is laid a roof of wood covered with asbestos or 
some other weatherproof 
material. This form of 
reservoir is economical 
in construction, while it 
has the advantage of 
holding a large quantity 
of oil and keeping it free 
from impurities, although 
it does not offer as great 
storage facilities as the 
steel or wood tanks. The 
Texas field at present has 
a reservoir capacity of 
fully 20,000,000 barrels, 
but the refineries are tak- 
ing a large share of the 
product, as the construc- 
tion of these plants has | 
been rapidly increasing, 
and over twenty have 
been erected since 1901. 
One which was built at a 
cost of $4,000,000 is 
among the largest in the 
world. 

——_—_~¢-@-9-_______ 
STARFISH AND .THEIR 
INJURIES, 

BY W. FRANK M'CLURE. 

Crippled starfish offer a 
most interesting subject 
for study among the in- 
habitants of the deep.sea. 
Very many of them are 
to be found in the ocean 
depths, just as there are 
large numbers of maim- 
ed.people to be seen on 
land. The collector seek- 
ing . perfect specimens 
will perhaps pass by the 
crippled starfish, while 
others will find in their 
deformity a wondrous 
thing. In Ashtabula, O., 
there is a rare collection 
of several hundred star- 
fish cripples owned by 
Dr. F. D. Snyder, who is 
a member of the Ameri- 
can Association for the 
Advancement of Science. 
Some samples of this, in 
many ways, remarkable 
collection, which also in- 
cludes perfect specimens 
from _ widely - separated 
sources, are pictured in 
the accompanying photo- 
graphs. 

Unlike man, the star- 
fish which loses one of 
its “arms,” or properly 
its rays, grows a new 
one to take its place. 
Under certain conditions 
it grows two ‘to take 
the place of one. This 
latter accomplishment is illustrated in the picture of 
the Echinaster, which-was found in South American 
waters, also.in the Archaster angulatusfrom Mauritius. 
In one of the speeimens of Asteria vulgaris injuries 
to two aris will be noticed; with the wounds healed 
and new growth started. In the case of the Echinaster 
and the Archaster angulatus, the growing of the two 
rays is accounted for by the fact that in the break- 
ing of the original ray it was split. Had.it broken off 
squarely: only one ray would .have taken its place. 
Other forms of cripples will be easily recognized in the 
photographs. 

A starfish may lose all its rays without losing its 
life, and very often a cripple with but a single ray 
left is found by fishermen and collectors. When com- 
pletely broken in two, the starfish becomes two dis- 
tinct fish, and the growing process continues. The 


HELIASTER HELIANTHUS, 
SOCALLED FROM ITS SUNFLOWER APPEARANCE. 
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brittle starfish, it is believed, in many instances breaks 
off .its own rays at the approach of danger. For 
this reason it is difficult to obtain as perfect a speci- 
men as that represented in the illustration of the 
Ophiocoma aethrops, which is owned in Ashtabula, 
and which came from Panama. These rays are almost 
intact, 

But there are other points in connection with the 
starfish of the world which are wonderful and instruct- 
ive aside from the marvelous accomplishments of 
the cripples. The great variety of shapes alone is 
beyond the conception of those who have not made 
deep-sea fish a study. To many people starfish would 
not be starfish unless they were possessed of rays and 
resembled in construction a star. To all such the 
Culcita pentangularis will be-a revelation. As its 
name indicates, this fish is pentangular in form. The 
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ach. The mouth of the starfish is in the center of its 
rays. The'specimen of the starfish eating shown in the 
photograph is a typical one. 

The body of the live starfish is comparatively soft. 
In traveling, it is said that it fully adjusts itself to 
the irregular surface of the sea bottom. Passing 
through an opening of small dimensions is accomplish- 
ed by pushing one arm through first, at the same time 
folding the others back sufficiently to admit of forcing 
the body forward. 

Some #reat ships are to-day employed almost wholly 
in seeking for starfish specimens in deep seas, and 
there are hundreds of men who spend a portion of 
their time in collecting starfish in the interests of sci- 
ence. Many of the specimens collected by ships are 
taken from depths of one and even two miles. The 
pressure which these fish withstand at this depth is 

‘ of course very great. 
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CURIOUS FORMS OF STARFISH. 


specimen in the illustration is from Mauritius. An- 
other interesting shape is found in the Heliaster hetian- 
thus, which derives its name from its resemblance to a 
sunfiower, and which is often found in South American 
waters. The creature is one of the most beautiful ani- 
mals that inhabit the sea. 

-The manner in which the starfish travels, and the 
way in which .it eats, represent two more interesting 
features of those queer specimens of deep-sea life. 
As, perhaps, nearly everyone knows. the starfish can 
neither see nor hear. Neither has it the sense of smeil. 
In spite of these seeming impediments, nevertheless, 
it seeks and devours its prey as neatly as an ordinary 
fish. The starfish lies upon its prey and folds its 
“arms” or rays completely about it. It then pushts 

* itsstomach out through its mouth, and will wrap even 
a large oyster and shell within the folds of the stom- 
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ASTER ENDICA, 
FROM: BAY OF FUNDY. 


CULCITA PENLANGULARIS, 


Obtained, 

In spite of the fact 
that the marvels of 
radium have been so 
widely discussed and 
have created such a 
fiurry of excitement not 
only in the scientific 
world but among the 
general public, probably 
very few people are ac- 
quainted with the meth- 
od by which it is secured 
in the minute quantities 
that are as yet available. 
That the element is ob- 
tained from pitchblende 
is generally known, but 
some details of the exact 
process will be of inter- 
est. According to the 
Lancet, operations for 
the extraction are com- 
menced by crushing the 
pitchblende, and_ then 
roasting the powder with 
carbonate of soda. After 
washing the residue is 
treated with dilute sul- 
phuric. acid; then the 
sulphates are converted 
into carbonates by boil- 
ing with strong carbon- 
ate-of soda. The residue 
contains radium sulph- 
ate, which is an exceed- 
ingly insoluble salt. The 
soluble sulphates are 
washed out, and the resi- 
due or insoluble “portion 
is easily acted.,upon by 
hydrochloric acid, which 
takes out, among other 
things, polonium and act- 
inium. Radium sulphate 
remains unattacked, as- 
sociated with:some bari- 
um sulphate. . The sulph- 
ates are .then converted 
into carbonates. by treat- 
ment with a . boiling 
strong solution of car- 
bonate of soda. The car- 
bonates of barium and 
radium are next dissolv- 
ed in hydrochloric acid 
and precipitated again as 
sulphates by. means of 
sulphuric acid. The sul- 
phates are further puri- 
fied and ultimately con- 
verted into chlorides, 
until about 15 pounds of 
barium and radium 
chloride are obtained by 
acting upon one ton of crushed pitchblende. Only a 
small fraction of this mixed chloride is pure radium 
chloride, which is finally separated from barium chlor- 
ide by crystallization, the crystals from the most radio- 
active of the solutions being selected. In this way the 
crystals ultimately obtained are relatively pure radium 
chloride of a very high degree of radio-activity. 

Ses gag 

There are now five coal-producing districts in Siberia, 
not including the Kouzentsky basin, the development 
of which, despite its extraordinarily rich deposits, is 
prevented by lack of transport facilities. In 1900, 
about 10,000,000 pounds of coal were supplied by the 
Tcheremkhovo district, near Irkutsk, as fuel for the 
Siberian railway. The other coal districts are Soud- 
zenkovo, Ekibaztouz, Saghalien, and the coast of the 
Maritime territory. 
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and when you place your order for its consiruction 
with us, you are doing so with the assurance that the 
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In the recent record trials at Daytona, Fia., the 
Packard Voiture Légére, Grey Wolf, broke ail Ameri- 
can records, by running a mile in 46 2-5 seconds and 
au kilometer in 29 25 scconds. 
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| class. 
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; $6 25, 47, 464-5, 47 and 46 35 seconds, respectively. 
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name of nearest agent. 
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der engine in forward 
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Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we Will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


eee enn 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 5018.—For manufacturers of water 
motors. 


“U,S.” Metal Polish. Indianapolis. Samples free. 


Tuquiry No, 5019.—For addresses of a parachute 
factory, an umbrella factory and a place to buy thin, 
light-weight steel tubing. 

AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 5020.—For makers of d 
wheels about 4 and 6 inches in diameter. Tey tee 


Handle & Spoke Mchy. 


Ober Mfg. Co.. 10 Bell St., 
Chagrin Falls, O, 


Inquiry No. 5021.—F 
tre cnty . 21 or a small, hand portable 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 5022.—For 


é manufacturers of ice- 
making and refrigerating machinery. 
American inventions negotiated in Europe, Felix 


Hamburger, Equitable Building, Berlin, Germany. 


Inquiry No. 5023.—Kor m 
steel tubing. 3 anufacturers of cast 


Edmonds-Metzel Mfg. Co., Chicago. Contract manu- 
facturers of hardware specialties, dies, stampings, etc. 


Inquiry No. 5024.—For manufacturers of rubber 
mci age. 


For SALE.—500 series and bridging telephone gene- 
rators. List free. Turnquist, 442 Van Buren St., Chicago 


_ Inquiry No. 5025.—For a hand power Joom which 
is suitable for weaving rag carpets. 


WANTED.—Manufacturers of novelties and souvenirs 
suitable for the St, Louis Fair. Address Box 41. Port 
Deposit, Md. 


TIuquiry No. 5026.—For makers of coin-operating, 
engraving and name-plate machines. 


Automobiles built to drawings and special work done 
Promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 


Inquiry No. 5029.—For the makers of a smail 
hand-canceling bank check machine made of flatspring 
steel, the two small roller-wheels perforating the paper 
by pressure of the fingers. 


Fou SALE.—Patent on finest spike and bolt puller in 
existence. No. 714,107. For particulars write W. L. 
Harris, Central City, W. Va. 


Inquiry No. 5028.—For 


i of 
paint. 


makers luminous 


¢&~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broad way 
New York. Free on application 


{nauiry No. 5029.—for makers of plain or figur- 
ed brass, bronze Or sheet metal stair corners. 
* The largest manufacturer in the world of merry-go- 
rounds, shooting yalleries and handorgans. For prices 
and terms write to C. W. Parker, Abilene, Kan. 


Inquiry No. 5030.—For makers of shovel machin- 
ery, such as drop presses. dies, etc. 


We manufacture anything in metal. Patented arti-~ 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 


Inquiry No. 5031.—For makers of tin basins, 
slates, school requisites, household novelties, domestic 
goods, faucy goods, etc. 


Empire Brass Works, 106 E. 123th Street, New York. 
N. Y., have exceptional facilities for manufacuring any 
article requiring machine shop and plating room. 

Inquiry No. 5032.—For makers of toy balloons, 
rubber and other materials. 

Yor sale outright or on royaity patent 144,468. Pat. 
November 17, 1303. An improvement for felting ma- 
chines. O. A. Bremer, Box 385, Burlington, lowa. 

Inguiry Ne. 5033.—For makers of the necessary 
machinery and equipments for manufacturing tleor and 
table oil cloth. 

The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Eigine is built by the De La Vergne Refrigerating Ma- 
chineCompany. Foct of East k38th Street, New York. 

Inquiry No. 5034.—For manufacturers of auto 
tricycles. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery aud tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry Ne. 5035.—For parties to manufacture 
cross cut saw handles. # 

Wanted—Revolutionary Documents, Autograph Let 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine’s 
Manuals of the early 40’s. Correspondence solicited. 


Inquiry No. 5036.—Kor machinery for making 
paper, using rice hull us @ raw material. 


Inquiry No. 5037.—For machinery for manufac- 
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Jesper in qaentity. Pere 
° 


Peete De TTD 
tat 


Tey Aypeeedr hat & 
nquiry Re. $ 9.—K'or manufacturers of machin- 
erst Aik ug aie rvd st@urine wax,” 


; Inquiry No. 5040.—For machines making glyce- 
riné, machine to be run by gas or oil engine. 


Tnauiry No. 5041.—For manufacturers of brass 
and copper wire and brass and copper rod, in various 
siz@s. 


Inquiry No. 5042.—For manufacturers of diving 
suits and an» ratus suitable for work in rivers of not 
more than 50 feet deep. 


Tnquity No. 5043.— for makers of ice machinery 
for manufacturiny ice on scale of about five tons daily. 


Inquiry No. 504.4.—For manufacturers 


of gas 
mantles and supplies. 


Inquiry No. 5045.—¥or manufacturers of incu- 
bators. 


Inquiry No. 5046.—For manufacturers of tin 
mechunical toys. 


Inqui ry No. §047.—For machines and tools for a 
machine shop equipment. 


Inquiry No. 6048.—or manufacturers of turbine 
engines of about 50 h. p. 


NEW BOOKS, ETC. 


THE CONSTANTS OF NATURE. 
Recalculation of the Atomic Weights. 
By Frank Wigglesworth Clarke. New 
edition, revised and enlarged. Wash 
ington: The Smithsonian Institution. 
1897. 8vo. Pp. vi, 370. 

Those who are at all familiar with the 
tables issued by Mr. (larke some twenty years 
age, under the title ‘“lable of Specific Gravity 
fer Solids and Liquids,” will appreciate the 
task of cerrecting and amplifying that work. 
Since 1884 there has been a remarkable activity 
in the determination of atomic weights. Much 
new material has accumulated, the assimilation 
of which in cembination with the eld data 
being the object of Mr. Clarke’s present boek. 
In his introductien Mr. Clarke has outlined 
the method which he has adopted in discussing 
and cembining results ef previeus investiga- 
ters. The chief value of the work lies in the 
fact that the data have been breught together 
and reduced to common standards, and for 
each series of figures the probable error has 
been determined. Mr. Clarke’s work will un- 
deubtedly be welcomed by chemists as perhaps 
the most valuable contributien to the subject 
of atemic weights which has appeared within 
the last decade. 


PracricaL LESSONS IN BELecrriciry. Ele- 
ments of Electricity and the Electric 
Current. By L. K. Sager. Electric 
Wiring. By H.C. Cushing, Jr. Stor- 
age Batteries. By Prof. B. Crocker. 
Selected from the Textbooks in the 
Electrical Engineering Course of the 
American School of Correspondence, 
Armour Institute of Technology. 
Chicago, Ill. 1908. Square 8vo. Pp. 
63, with an Appendix. Price 90 cents. 

An examination of this work convinces us 
that the purpese for which it was issued, name- 
ly, to give the public an opportunity to judge 
of both the standard and scepe of the instruc- 
tiun offered in the electrical engineering course 
of the American School of Coxrespondence at 

Armour Institute of Teehnvlogy, is more than 

fulfilled. ‘The beok consists essentially of four 

parts, all distinguished by a cernmon-serise 
treatment of a subject, which, particularly in 
its elementary cenceptions, is apt to confuse 
the average student net a little. Pref. Crock- 
er’s wide experience as a teacher is apparent 
in the division on sterage batteries. That Dor: 
tion of the work is characterized by a lucidity 
ef treatment which is unfortunately not eften 
found in oe upen so recondite a subject. 
Mr. Cushirfg’s division on electrical wiring may 
be regarded as an epitome of his well-knewn 
work on standard wiring—-a simple, cendensed 
account of what a fairly advanced student 
ought to know of this particular branch of 
applied electricity. Mr. Sager has performed 
what may well be considered the most difficult 
task allotted to any ef the authors of this boek, 
namely, that of presenting as tersely as pos- 
sible the elementary conceptions of electricity. 

Hfis first divisien on the rudiments of elec- 

tricity follows mere er less the beaten path 

of Silvanus Thompson and other writers of 


elementary textbooks. In his division on 
the electric current, he has eutlined with 
the help of fairly simple mathematics 


the werk which the electric current is capa- 
ble ef performing. Not the least vaiuable 
part of the hook to the student is a series of 
examinatien papers pertaining te the subjects 
treated. 


THe Unir Books. 

We have received from [Toward Wilford Bell, 
259 Fifth Avenue, New Yerk, several cepies ot 
the “Unit Books,” so termed because they con- 
sist of units of twenty-flve pages each and are 
sold by the unit. In the series of unit beeks 
thus far contemplated are included varieus 
werks on history, Science. literature, and the 
arts. Wach beek is sold at a price based on ils 
length. A book of 250 pages consisling of ten 
mits costs ten cents. Althour) it may be 
cemmerciai, this system of publishing has cer- 
tainly the merit. of being fair. From the book- 
making standpoint it must be confessed that 
the specimens which we have received are ex- 
cellent examples of the printing art. Set in 
Scotch Roman type, printed on feather-weight 
paper, and neatly bound, the hboeks present an 
appearance which is exceedingly attractive. Mr. 
Rell’s idea lends itselt very well to the pub- 
lication of literary masterpieces. We sheuld 
like to see a few scientific works included in 
his list—a few of Iluxley’s and Tyndall's lec: 
tures, for example. 


By Henry Harri: 
“Now” 
1903 


New THouGcHT PRIMER. 1 
son Brown. San Francisco: 
Folk [Publishing Company]. 
16mo. Pp. 64. Price 25 cents. 


SMALL Hxiecrric Morors: How to MAKE 
AND Use Trem. London: Dawbarn & 
Ward. 1903. 16mo. Pp. 75. Price, 
20 cents. 


THE FicuHTInc CHANCE. Trt ROMANCE OF 


AN INGENUE. By Gertrude Lynch. II- 
lustrated by Bayard Jones. New 


York: Smart Set Publishing Com- 
pany. 19038. Crown §8vo. Cloth. 
Price, $1.25. 


THE VULGARIANS. By Edgar Fawcett. II- 
lustrated by Archie Gunn. New 
York: Smart Set Publishing Co. 
1903, Crown 8vo. Price, $1.00. 


vat v. a No better example of 


fine Ameri- 
can workmanship, of carefully 
studied out principles, of ex- 
treme care in construction, 
can be found than in 


They are made to 
give absolutely satis- 
factory service under 
most adverse condi- 
tions. 

FE you have used 
them in years past you 
know—if not, be con- 
vinced this year. 


xe ee 


Phare Sofur, 


Price, $25 each. Junior Oil Side Lamp 


Price, $11. 


THE BADGER BRASS MEFG. Co. 
KENOSHA, WIS. 


Eastern Branch 11 Warren St. New York. 
See us at the Chicago Show, spaces No. 179 and 180. 


The Improved 1904 Courier 


The Onty Runabout with 
Sliding Gear Transmission 


All Roads Look Alike to the Courier 


Starts right off, goes and comes back 
A strong, neat, stylish runabont, built for pleasure or busi- 
ness. A model of simplicity. Quiet, Safe and Economical. 
Weight, t,000 pounds. Seven horse power. Price $800 


SANDUSKY AUTOMOBILE CO., 1125 Camp St., Sandusky, Ohio 
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INDEX OF INVENTIONS Electric blanket, C. Foglesong. ......0.s++ 750,179 loom weft replenishing mechanism, Baker Steam boiler, F. J. Doyle..........00. sees. 749,850 
hectic furnace, ores Cow leenes trast t 7e0/093 7 Ay GRID cascade aie scearente vents: 150,088 pecan boiler, F. T. Chase........ 780,087 
i ectric resistance furnace owles ubricator, y Bll. cececececees oe | Steam engine, C. Crom tONs...sccceeressce 749,958 
For which Letters Patent of the Electric wires, securing, A. Kline........ 749,867] Mail pouch closure, J. L. McCormick...... 749:876| Steam engine for curd cutting machines, W. 
United State: 1 d Electrical energy, means for converting Manure spreader, C. W. Smith............ 750, ,067 L. Mechean........eesseeeee secccecccee 149,742 
nite S were issue faint vibrations into, W. H. Fahrney.. 749,854] Masonry structures, temporary supporting Steam generator furnace, rE May...eeeeees 749,988 
for the Week Ending Electrical variations, means for reproduc- form for, G. W. Jackson......... «+... 749,735 | Steam or internal combustion engine or mo- 
ing, ®. C. Hewitt..... aie 'Wie,0 650 255 oe Sie Ss. 749,791 | Mattress, F. J. Lewzey.......---.eeee- «- 749,901 tor, T. S. James............ seeccceees 149,864 
January 19, 1904, Blecrical variations, reproducing, P. C. da ten Mausolennt or burial vaults SH onus . re Stone cutting and shaping machine, P. Lani- 
é OWILE ieidie bie bbe cere wale ereinie-ceis wi Sielae iakce eat cutter or chopper. ae er... « T49,873 | «FAN cece rec cccccccccccesccvccce 749,937 
AND BACH BEARING THAT DATE Electrode and producing storage battery i Mechanical movement: W. H. Voss.......- 750,138 Stovepipe lock, W. A. Petrie. 3 750,120 
: Rl Peet ace Be a Sedkamp eo aerate ne 749,855 Mevailurgica)  Lurnaces we s. Dempsey =<. 750,022 ‘Aerainer; fluid, I. W. Pullman - 749,880 
See note at end of list abou ies of these lectrode for electric tube lamps. . . jar locking device, Holle & Stevenson 750,191| Stream motor, T. A. Fidjeland.. - 750,025 
mndiot is t copies of these patents.| wien en Eke preeereerrrtere ae: - 749,999] Mill. "See Fanning. mill Be ies ee Stretcher stand, H.C. Hall.....- 749,731 
lectromagne mmis.. i, xing machine, ‘oote.... 749,9 ta ete. metallic M. Hegbom 749,862 
Acid and esters thereof, making acetyl- Electromagnetic brake, J. S. Lockwood.... 750,207| Mop holder, C. Morgan...... see haeieees : 749,940 | Surgical retainer, A. C. Bernays.. 11 749,811 
Salicylic, B. Balthazard..........+.-+ 749,980 | Engine. See Rotary engine. Motor, B. J. Delzeit...........0.. eee . 750,098 | Switch handle, snap, C. A. Clark.......... 749,919 
pcid. and making same, homologous pro- oe ao Engine murier, hydrocarbon, He ue Russells 730,883 qauter exhaust, Willis & Andricht.: +... 750,011 | Switch indicating dial, snap electric, C. 
piolic, C. Moureu. a.80)efalerociee oseie wis < ingine tender, traction, P. H. Sampson.. usic pieces, device for mechanically substi- G. Perkins. ......csseeeeeeeceeceee eee 749,949 
ae etter of amylpropioite, c seo ateites 780,212 Mikenyabi: praising, pereening, and filling 4 tl ing one disk for another re . Switching mechanism, electromechanical, W. ; 
¢ ete., ether of propiolic. oureu.. grave. allast, ete. machine for, H. = = =| RO ...e.ceecceescecceee secececececeee 149,826 eo Bells sieterereierwiaje sisiie's oiu'sis te eie'eaisitice 749,835 
Adjustable bracket and support, A: An- aid BE siuertier rae aceiaieies ee SEE SED Dees 750,005 Music turner, abect, ) B sDouden. eoeee . 750,101 Tank ventilating attachment, C. Noller.... 749,802 
Bia alec as eis. otolere\e! sie favera/ove cle RY acatere eieratesnes xplosive, SDI CAILY sis:c:e iis bie ss fas Viareta eee 68 uzzle, animal, B. P. erry..... . 750,210 | Telephone exchange, N. E. Norstrom...... 749,824 
Air. brake, G. "Westinghouse.......... iI1 750,010 | Extensible trough or fume, P. Maginnis.. 749,871| Napkin ring, W. M. Kendall... 2 750,197 Telephone hook switch, E. EB. Yaxley...... 149°977 
Air brake safety device, C. Truman Eyeglass or spectacle case, W. E. Birming- Necktie holder, J. W. Van Plew... + 750,135 | Telephone system, central energy, K. B. 
749,809, 749,810 DAN?» oo eee: 65-255 od 0 0 osesecalele: ec0 erece/eis el Seale eve 750,017 | Nose ring for animals, E. K. Rea.... - 750,123 Miler oo sieeies oss Ssieswees kw tes sees cers 749,798 
Altiscope for Gubmarine boats, L. Y. Spear rhs _ actuating mechanisih, J. a Carr...... 750,165 nue jock, ne N. Smiths saree « 750,180] Thresher and separator, harvester, W. V. 
ope or e e. . Y¥. Spear ‘anning m . da ammill..... 749,819 u loc! ° . TET. cee eeeeees ececee- 750,211 AMM OM iis ee 5 Scie oid Oe hes eeiee-c ee ee els shes 750,044 
Amalgamator and concentrator, J. ute Farm _machinery seat, C. Wilson 750,142 Nuts, ete Jocking device for, Van Dufjn & : Threshing machine, tooth, W. J. Cook...... 750,091 
isle wiereldisid: dtavase e'eceeiece 6 ‘faucet, regulable self closing. an Osis eee sisie'es SR oe: ecccee 149,924 roa +4 Cc. Eggers ei ele 4:0 sieie! 0 8.0,8. 86 +s 750,104 
Amusement ‘apparatus, A; 749,941 tr, sc cue oe ndgesh pence bs oduolendie Bees 749,910 | Office indicator, C. F. Ruttman 750,226|Thumb support and root brace for enamel 
Angle indicator, R . Turner..... 749,976 | Feed trough, T. L. Carpente 749,717 | Oil can, non explosive, J. Child 750,089 cleavers, F. E. Roach. seeceees 749,881 
Arbor, F, Barter.............. 750,078 | Feeder, steam boiler, J. J. Burke 730,085 | Oil, refining, J. C. Fleming. 749,925 | Tile, G. G. Fryer........ - 749,786 
Arbors, pecieuet. Tor sttaching end’ plates een aat Hence. berrng 2 omer sous Ophea meee. De g. Bel ‘ unk pes nous mecurdet J. BOF ling . 749,922 
a ‘ence po: ‘ cFeron. ackaging ¢c eisel. .... n can . E. Bandlow... 750,077 
Atmospheres, apparatus fo! : ‘| Fender, Parisien & Gingra: 749,878 Packing, inane a J. Munso: 749,969 Tire, G M. Depew..... 750,023 
vt tous pa ee Boras: « x eet Mier oe. Be Campbel 750,468 packings valve stem, aX P. Colema: 750,090 | Tire, cushion, J. Coomber.. 749,845 
omizer, coin controlle oor OF eyer. er table OUSEY.. eee eee e eee ; aint sprayer, H. R. Cooper, Sr.......... 749,774 | Tire, vehicle, J. Q. Work. - 749,830 
Attempera tine: devices M. en Shoenberg 750,088 pie ajarm, ‘electric, Barten One ringer aeoaee Paper boxes, Machine for manufacturing, J. : Tire, vehicle, E. P McArdle........ . 750,000 
utomobile, electrical, T. A. ison “ire alarm mechanism. oolley.... M. CArncroSS... 2... cece cece cece cece 749,917 | Tobacco leaf stemming machine, . 
Awning fastener, J. W. Stevenson.. 750,070 | Fire alarm, system, L. G. Woolley. . 750,013] Paper cutting and folding machine, S. D. : Briggs zi : 750,161 
Bae yenlele eee wee ieee «+e 749,902 Hie escape, we detleyes — i 2 "736 . Pach Sak Ree errors 749,905 ment article, E._ E. Cleveland. - 750,168 
. Fire escape, rielmaier................ aper feeding and stencil printing appar- ‘ongue, vehicle, M. R. Bruner. - 749,837 
Bag handle, 749,997 | Fireproof building construction, C. F. Buente 749,812 atus, A. %. Dick....... coats 749,984 | Tool holder, B.M. W. Hanson... +++ 750,108 
ag holder, -+- 750,174 | Fireproof floor ie aac J. Schall.... 750,066] Paper feeding apparatus, Dick & Brasseur 749,985 | Tool, pneumatic, L. W. Turnbull.... -- 750,236 
Baling press : 749.847 Fishing reel, R. L. Hunter.............. 750,054| Paper feeding apparatus, A. B. Dick...... 749,986 | Tower, aerial whirling, J. H. Welsh........ 750,14u 
Balin ress, J 750283 Flood gate and fence, L. W. & E. Phegley.. 750,004] Paper package or sheets and cabinet there- Toy golf player, P. A. Vaile........ «+. 750,184 
Be ne P pncerrennorr maha eect B Floor plates, means for producing metallic, for, toilet, J.. T. Hoyt...........065 749,965 | Track, cantalever car, E. J. Beard........ 750,152 
bay Strainer attachment, wash, D. B. 5 50,048 Me. (Geo WOrth wie: sieeis 63-0 oss orecncie eave we 750,042 | Pencils, crayons, etc., device for use in con- Train pipe couplings, device for automatic- 
Battery slate, 0. eseel svaveie & cee Oe Floor scraping and finishing tool, J. S. nection with the sharpening of lead, F. ally preventing escape of air from, ‘R. 
Bed Dole A ’ ~ Beaets . TB0103 Sti Te aac cee aaa Tee 061 oh Sein: he Gil fecaug, 91576 sia: eieieraness oie iiaGstoies © 49.018 r a : ck eeeee ey 5 oesee Fanaa - ar 749,746 
oes ae : 3 » J. . Faessler.... 76, , onogra MAN o35055 Sie ofsio's scene oie. seats raps, automatic control for return, C. A. 
Bed, pote a Harve obertson. a wee 78o Fluid circulating apparatus, H. Stier... 2 7495886 Phonograph record cylinder, celluloid, A. N. ; Southwick ......ceecseeeeeeeees be dictestis 749,973 
Belt shiftiag mechanism aie H 749" 2 Fluid motor, expansive, J. A. Norton. 750,217 Petit ie oo oiclivs arace c:6 oo chai tinier Sins alee tiene 750,119| Trolley for overhead electrical conductor 
Bit, ou ing - an Dee ae ouseman. 720,86 Fluid pressure regulatjng device, P. Synnest- Phonographs, etc., aparatus for duplicating systems, E. Cantono..............e.6 749,916 
Bie gee ee ig Bean Savon ioe 7 berth Vet. ssaiacy vce cwnagee dy deeds os 749,974, 749,975 sound record cylinders of, A. N. Petit 750,118 | Trolley stand, J. Kermath................ 749,795 
Bloc seets 7 atin Wage pentane ss 750/225 nae ton apparatus, eee & Kelly...... aoe pnotosra hie film, graded, E. F. Beckwith 749,893 prousers g holet, and ea E. Graham.. 750,186 
’ eee ’ olding chair, ashburn...,........ 49,76: otographic prints for toning, preparing, ruck and hoist, combined, D. Z. Clay.... 750,166 
Boot attachment, J. f. _Dailey....++-+++++ 750,087 | food products, plant for curing, C.'B. Tres- T. Baker........cesceeeeee Dyosaneennys 750,014 | Truck, raflway,’C. Nordell..............-- 749,947 
Bottle attachment, nomrefillable, J. J. Flan- 7 COLE cenisreca Lawes pase Wed alts ou nietes wre 750,133 | Pianoforte, F. McNamara...... .. 750,035 | Trunk garment holding attachmerit, D. W. 
agat'a 9 750,050 Foot Wanner or heater, oo Rett Bets 750,060 me protector, A. S. Cooter sar -. 749,920 a Curtiss ses tramene nents aeeuc treet s ES reed 
SPS SEE Se. 5 00 Set ghee 8 S Si eate wishes e874 Sede ’ ruit cleaning apparatus, drie . Herber e strengthener, A. S. Cooper.... -- 749,957 | trunk strap, . Horbes . 
Bottle :elosure, FP. Recht... 0005 cases ers ss 750,220 Jr : 749,931| Pipe or rod holder, E. E. Townsend...... 749,760 | Tug, hame,’ F. Hauff. 


Bottle closures, producing, F. Recht 750,124 | pruit picker, BP. Pinch..............s...... 750,061 | Pipes, etc. protective covering for, W. H. Turbine, E. J. Wood...... 


ee ee ei Cee 749.741 | uel feeding’ system, liquid, D.’ H. Johnson 749,994 Washington .......csseeeeecsteeeeees 749,955 |Turbine engine, S._Lount... 

Brake mechanism, R. E. Olds. "11 749’903| Furnace, T. Murphy...-........-..s.s0.0+ 750,214 | Piston chambers and rings, machine for Turbine, steam, S. N. Smith. +++ 749,885 

Brake releasing device, Harrison & Hun- » Furnaces, Tmechanival rabble for ore roast- grinding, J. B. Phillips..............0. 750,037 |Turn table, S. Elliott..............seeeee 749,724 
toon ee Oe yak 750,031 ing or calcining, A. E. Johnson........ 750,194 | Plane, bench, E. O. Sjolander.. .. 749,827 | Turning machine, automatic, B. T. Magers 750,209 

Brake slack adjuster, W. J. Keyville...... 749,967 Furniture, folding, G@. H. Buck....... 749,915 | Plane, hand, E. Haydock...... 750,189 | Turning machine, wood, J. R. Binns...... 749,894 

Brick machine mold, H. jd 749,781 | Fuse, electric circuit, E. C. Phillips...... 750,244] Planing machine, H. B. Ross 22 750,125 | Twine holder, P.’ H. Cazler 

Brick making machine, W. : 7507059 | Gage, R.A. Lachmann...-......0.0s0000 750,204 | Plotting instrument, N. G. Davideeu...... 749,921 | Tyne holder, J. E. Schlorff 

Bridge, B. H. Arnold.......cseesse seer i) 749,771 | Gage and marker for dressmakers or others, Power transmission device, J. F. Krema.. 749,868 | Type setting machine, F. B. Converse, Jr.. 749,773 

Bridge cross tie, J. B. Logan........ It 7507208 M. M. Reis..... cece cece cece cence ees 780,221 | Precious metals by electrolysis, apparatus .|Typewriter attachment, N. J. Smith...... 750,233 

Bridle and bit, B. W. Kindig, * 750'200 | Game apparatus, J. S. Mather....... ++ 749,872 for extracting, H. R. Cassel...... -... 749,844 [Typewriter carriage return, D. S. Dufur.... 749,723 

Bucket, minnow, Wilson & David 750,143 | Gatment fastening, C. M. Shubert 750,008 | Precious metals by electrolyels, extracting, Typewriting machine, H. Hochklassen.... 749,822 

Bucket’ suspension device, two rope, J. 8. : Garment supporting hook pin, E. C. Her- H. R. Cassel......cseceeceececseeecees 749,843 | Typewriting machine, G. C. Blickensderfer 749,914 
Foster ...cccceccecece Bde aida wits ts 749,784 TING Sloe oe bee eae Rs dececcceceess 750,032 | Printing machine, stencil, A. Bl Dick 749,983 | Umbrella handle, detachable, E. P. Bevillard 750, 1048 

Buckle, H. L. Perryman, '1 749,879 | Gas apparatus, F. W. Beardsley. 750,016 | Propeller, screw, E. A. Nilsen..... 750,036 |Umbrella, knockdown, H. Fesenfeld........ 750,178 


750,014 | Prospecting instrument, M. Chas . 749,718 | Universal mill, A. T. Keller........ Lill 749;823 


Buckle, J. §. Sourek...c..sc.s005 ‘11 749,953 | Gas burner, incandescent, J. W. Bra. 

Buckle, back band, W. H. Hart......... 750,109 | Gas generator, acetylene, 0. K. Stuart. 749,757 | Pulley, spiit, S. Stroba.......... 749,756 | Valve, J. J. Rylands....... te 749,750 
Buckle fastener, belt, H. M. Rosenblatt.. 750,064 | Gas, manufacturing, P. Naef 749,945 | Pump attachment, BE. F. Kimbal . 749,797 | Valve, E. F. Holinger.. ++. 749,990 
Buckle, garment, W. H. Johnson....... ... 749,995 | Gas or vapor electric apparatus, regulator Pump automatic controller, feed, % Valve, J. E. Schneider..... +++ 750,128 
Building block and wall, F. EB. Kidder.... 749°798 | - for, P. C, Hewitt.............. 749,793 Mullin ..........e0e06 Gstakiose noe . 749,942 | Valve, air brake, T. Haley................ 749,859 
Building section, W. A. Warner.......... 749,762} Gearing, differential, H. T. Craven... 750,172 | Pump, automatic electric, F. . 750,115 | Valve and co-operating parts, check, W. & 

: Burglar alarm, safe, H. R. Cassel........ 749, 842] Gearing, electromagnetic, E. Thordon..... 750,009|Pump, bucket, L. A. Brigel, Jr.......... - 749,836 J. Boekel... cee ceece eee cceececescees 750,082 
Butter, making, J. Estep....... wcsceess 749,853 | Glass grinding or polishing apparatus, F. Pump coupling, windmill, "C. W. Decker 750,173 | Valve gear for Corliss engines, releasing, 
Button, Fogel & Bourke.... eeeeeee 749,856 FB. Bischer .....ccecsscccccsseccesccces 749,961.|Pump cylinder, tank and base plate, W. C. H. Robinson ...........s2seee eens 749,882 
Cabinet, F. J. Saiger.......-..eeeeeeseeees 749,884 | Glass grindipg, smoothing, and" polishing & J. Boekel............ oe 750,154 | Valve mechanism for steam engines, dis- 
cable clip, 0. C. non mann 32 749,988, Siete G jane , Marnane & Davies ess 3 eoer Pump, sand, F. G. 750,192 4 charge, Berrarl & Wwaittemore 
able grip clamp, EB. Brown.......-ee0e ,896 | Gold saving apparatus, achse.. a , Punch, Etnyre & Whitney.....s.sssceeees 750,024 | Vapor burning furnace, J. Hi. Hin 
Cable making machine, J. H. Schoonmaker 749,754} Gopher trap, J. J. Daniels........... .- 749,848] Rack. See Display rack. Vehicle brake, N. L. Birchfield..... 

Cage trap, A. B. Hendryx..-... eben bie cate - 749,790 | Grading and ditching machine, B. 0. : Rail contact shoe, Brady & Jones........ 749,716 | Vehicle brake, automatic, E. J. Johns 
Calculator, BE. C. Duncan..........eseeeeee 749,851 Rhodes ......eeeeeeeeeeeee «...-749,747, 749,748 | Rail fastening, A. Koppel.......-.e.-ee+- 749,936 | Vehicle, motor, Packard & Hatcher 
Cameras, means for attaching supplement- Grain header, J. A. Sharp...........seee- 749,907 | Rail joint, F. Dodson.... 750,100 | Vehicle, motor, H. M. Pope...........+-- 
a ary paris to Email, C. Xf y Locke oe Grali separator feeder, a B. Cornwall.... 750,092 pa tie, a4 R. Hanbaets . 750,110 venicle mud and dust guard, combined, J. 
r construction, metallic, arnahan x reenhouse frame, MpSON......-6 . 749,972 | Railway, . EE, Jackman +. 750,242 COLL. eee eer seer everscces 
Car coupling dratt rigging S. Woods.. 749,829 | Grinding device, disk, F. E. Wilkison.... 749,766] Railway brake, F. Gregoire.............+-. 750,028 | Vehicle mud guard, King & Quick 
Car door, grain, EB. E Rendelds se : 7507111 | Hammer and rock deill, power, J. Kraus 749/996 | Railway draft’ rigging, W. ‘©. Van’ Dorn... 749,888 | Vebicle seat lazy Back, B. C. Place. ... 
ce sea rain, J Barry a geeeenes a 750,149 Hamimer, chain maker’s power, W. N. Ap- Railway ciaw head and air coupling, com- Mehicie seat lazy back attachment, B. Lae 805 
‘ar steam heating system, railway, - PletOn 2... rccrcccccrccccccsccsesceces 749,912 bined, Lecompte...........eeeeeeeee 749,900 BCE vac eecc er ce erases cece ceerceecces , 
CLR ei ewads chs , ccessevscssceseses 149,970| Hammer, pneumatic, Speer & Bowman.... 749,808 | Railway gate, electrically operated, Spinrad : Veneer drier, A. S. Nichols.............. 750,058 
Car “switching apparatus, M. Brosnan...... 750,162 | Handle. See Bag handle. & Buechting ........ cc cece see e cece eee 750,068 | Ventilator. See Water closet ventilator. 

Oats elect#iea! controller for railway, H. P. penises Handle, w. a’ Lewis LO Ce ee . 749,889 Railway signal, electrical operated and con- vee loading or unloading means, H. M. wie'seo 
Ellman seccececcccerccccescccece eee arrow, self cleaning, . con. . é trolled, R. D. Peters................ 750,117 ATOIDE - oes s ewes see e ares ceeesecceeece y 
Cars, sleeping appliance for passenger, I. : Harvester, corn, 3 ‘) 749/831 |-Ratlway signaling apparatus, J. F. Micke ; Vessel sheathing, R. D. Upham. ++ 749,809 

B. Guenzburg.....seesecereceeecsecees 749,980 | Harvester, corn, 749,833 Co aL nel ee tee ok ae eae ¥* 249,939 | Wagon, dumping, B.D, Branch... «++ 750,084 
Carbureted air, apparatus for * producing, E. Harvester tongue support and side-draft Railway tie and rail fastener, metallic, O. Wagon, dumping, G. Kautz, Sr...... +++ 750,196 
F. W800... 61. cece eee cece tere cence 749,768 check, grain or grass, C. F. Ortman.. 750,116 Granberg .... ccc ee ccc ccc cece seeeecees 749,817 | Wagon steering gear, A. McEntee........ 750,215 
Carbureted air, Depancing: E. F. Wilson. 749,767 | Harvesting potatoes or the like, machine Raising or lowering h bodi Wardrobe, closet, etc., W. C. James...... 759,198 
Card shufiler, playing F. H. Newington 750,216 tor, C. F. Grohmann 750,029 Toe Oo Oe emia), Podies, apparatus  . g9g| Washing machine, W.’T. Rusk 7507126 
? , He » C. F. dec cece eee eee eee ‘or, C. OWLOT 6.6 sists carpe cie cue ssicic cre - T. Rusk.........6.- A 
Case, J Breton coos ket tone s2is ces 750,122| Hat pin, R. Omlor......... .. 749,948 | Ratchet tool, Z T. Furbish.....-.... .. 750,183 | Washing machine ‘bluing gage and mixer, B. ee 
Case ies compound and producing same, H. 50,048 | Hay take, H. A, Adams........ :. 749,711 | Razor frame, safety, A. W. Scheuber 749,751 W. Grace... sees eee ee seer eee eee 750.10% 
oace Sra, eae sie aie harataeeiore ae ee Hay ake he Lincoln, | relgsue. .... os aa Refrigerator attachment, C. W. McClure 750,057 Washing machine gearing, in Te posts vs 1, ae 
? . pete e eee e ee ee , electric, A. H. Cowles.......... F elay device, J. P. Downs..........+...+ 749,814 yenwator, (GU. .o..Muckenhirn 
Casket pandle,_ J MeCarth sietsieiers 750,001, 750,002 Heating liquids, especially milk, apparatus Relay, electrostatic, D. la Cour. .. 749,775 | Water purifying apparatus, J. C. W. Greth 749, 728 
Cache he emecel We a nga e. 749,768 for, J.. Fliegel......:ecccessceceeeeees 749,926 | Remnant table, C. E. Mitchem............ 749,799 | Weather strip, F. Fournier...............- 
eke wage ade ae Berrigan.750,079, 750,080 eae Tis terials, electrically, A. H. Cowles 750,095 | Reservoir orton and expansion joint, wee feaie neki a Layne: «2 = : 
eating system, vacuum and circulatory, Wight OWNSENG. oes eeeececeeeeeces 749,765 machine, G. D. Cla 
Chemical changes, effecting, “A.” H.” Cowles 150.098 | steadles,” produelng,” Wi: Webrs22 00000 Teg 88 | abhor wanting, devise oe Normhots: Gi | windily "m Rae! tees 
’ . (2) 0) eS olling m + von Philp.............0-. 749,745 Pee. RULE sips 3 ie ol ane 3 rai sens seis 
ae Os We Pullen, OE fs ates ues 749,928 | Heel tlank assembling machine, G.B -””?| Root Joint, shect Tetal, JH. MeBvoy..., 149'043 | Window sereen, metal, 8. W. Benson 
Cine etna ee a ace Oe 4 GLOVER bec ecie aoa chines’ wes Sones es ses..+ 749,788] Rotary engine, C. W. Alien.............. 749,712 | Wire winding tool, M. HE. Layne.......... 
Bar Cn Galetti gniter, 749,964 ng ep: a nee ie 750,047 Rotary engine, W. I. vt .. : . 750,169 Wire “working. machine, T. S. Haley 
» Galetti........ee cece cece eee eee o nge pin, Tiffl........ -. 749,729 | Rotary engine, W. -- 750,188 Rar ins aes as teat cuca far ek singe noire 
Cireult controller, vibratory, R. Varley | |. | ., | Hitching device, W. J. Willey... :) 750,141 | Rotary engine Sie ebblew inetd 7o0'2i9 X-ray apparatus, portable, B. W. Caldwell 749,813 
Clamp, Haieon-@ Bentley -040, 760,04) | Hitching strap, E. J. Fenn... -. 749,726 | Sail fest ., .cr mast hoops, detachable, Zinc blende from ores, separating, Jamieson 
Namib, Hanson -& Bentley. ».savon21~+27>+ 149,782 Hoes wheel, 5 Piggott. 750,218 . . REE ee ast eae aitngas tt 749,968 & Odling acdsans Govaulcciosaelsemadabeet 750,034 
wets ee esse eee MUMTa oad oie: Sisid oeiee 6 eines ececase » an ary closet, electric, H. Wilson 749,769 —- 
Chl biidine Streets eat ee 750/003 Hoppie doops, Manurectare of, oe P. Kline 460-205 Saw clapboard ‘machine, band, A. J. Burton 749,839 
er, . ‘redericks........ A aw gummer, nderson 750,074 
bina Knee Apparatus: for, ‘making, i .W. 749,777 Hose clamp, V. H. Davison....... 749,849 | Saw set and jointer, combined, J. Anderson 750,073 
Coil, Rubmkorff, R. Varley ** 2 750,039 Hose supporter, J. B. Carolin 749,918| Saw setting device, W. F. Arantz . 750,148 | Braid, H. P. von Nostitz.... -- 36,746 
Comb, W. 8. Bechtold-.......ccscs0ccc 750.238 Hot air furnace, T. F. Meinhard 750,114| Saw sharpener, W. J. Winter.............. 750,144 | Cabinet, kitchen wall, R. M. 36,744 
Composite ‘block for soft treads and mak- Hot water furnace, F. Lumyer 749,740] Scenery trimmer, theatrical, J. R. Clancy 749,981 | Comb, pompadour puff, B. W. Doyle. 36,742 
ing same, C. W. Zaring........sssees 749,978 | Hydrant, W. W. Corey..... 750,021 | Screw driver, reversible, Z. T. Furbish.... 750,182 | Glass vessel, cut, W. C ,738, 36,739 
Concentrator, W. G, Anderson............ 750,075 lee cream freezer, J. Prade............-... 750,121|Seal, EB. J. Brooks..............eesee econ 750,020 | Key, C. J. Caley 6;740, 36,741 
ce from antennae, device for clearing, De Sealing wrench, jar, L. D. Burlingham.... 750,163 | Lighting apparatus, globe support for incan- 


Concrete structures, T-i b f T. : : 
Wignket. aes eat eh eee 49,98 Forest & Clark......... 0... cee eee 750,181 | Separator, D. L. Adelsperger........-..... 750,071 descent, L. R. Hopton............-..- 36,743 


Confection coating machine, J. P. Annen.. 740) 076 | Wluminating prism plate, F. L. O. Wads- Sewing machine, buttonhole, C. A. Dahl Spoons or similar articles, handle for, S. 
Conveyor, W. J Patterson...-.....:+.+.. 749,803 WOPED o's iejeceoe:d « sysie.o ese ese 58 sievesasecisie:sie 0.0% 749,761 749,721, 749,776 D5? LUBP RO: <a eras 3G. Sola gia Feb. 4 He's. FOSS 9 adios F 36,737 
Cooking device, J. Henault. i525 750,190 | Incubator, G. Hacker... .. 749,858| Sewing machine drop table, W. Grothe.... 749,787 | Wire fabric, O. R. Hunt....... ane aise eiveite 36,745 
Copy holder, # C. Shobert.......... """ 750230 | Injector, S. L. Kneass... ... 750,202 | Shade bracket, window, J. E. Gill........ 750,184 BUADa ee 
Copy holding device. J. R. Foster. +++ 749,783 Insect destroyer, J. Ham........... .. 750,030}Shade roller spear, C. Flagler..... -- 749,780 
Cotton chopper, D. Washington............ 750,138 | Iris diaphragm, Bausch & Hommel........ 750,237] Shaft hanger, Bechtol & Manle 750,153 TRADE MARKS. 
Cotton picker’s bag, Dalton & Walker.... 749,722 | Irtigating device, W. G._Templeton...... 749,758 | Shaft reversing mechanism, J. Sheppard 750,229 
Cover, vessel, B JoObDSON...... eee eeee 749,993 | Justifying mechanism, F. B. Converse, Jr.. 749,720] Shaft straightener, H. R. Granger........ 749,816 | Animal dip and insecticides, P. R. Pale- 
Crate, Nagle & Prouty....... Kettle, R. Brandt.............-.0..0.eeee 750,15 Shaft supporter, W. E. Hoyt........ -. 749,991 THORNE? oss ged ns bh eas awa een dale 41.929 
Cultivator, C. V. Barnhart.. Keyboard, transposing, J. H. Brady...... 750,088 | Ship’s distant recorder, W. XG: Forbes .. 749,927 | Antipyretic, Farbenfabriken of Elberfeld Co. 41,927 
Cultivator, rice, H. D. Dodd nD aaa ne, .automatic circular, J. Shoe polisher, H. M. Backus........ .. 749,832 | Antiseptic preparations, J. F. A. C. Wart- 
Cultivator, two row lister, A. V. Ryder.... 749,906 ate pwell.. Brace a-4 WSs Srl Weleng oasis OOS 749,933 | Sieve, grain, H. K. Clement.. -- 750,167 PAD. ad bec acess, Sida loans Sacer seciel a acleeedihes 41,904 
Curtain bracket, A. Lambert.............+ 750,055 Suede machine, lamb, A. Greaud...... 750,052 | Sign, usplay, J J. Ward........ ++ 750,137 | Biscuits, Austin, Young & Co.............. 41,894 
Curtain bracket, adjustable, R. T. Green 750,027 nitting machine stop motion, D. H. Hill 749,932 | Signal, Luyten. .......e..eeeeeee -- 749,870] Bitters and tonic medicines, stomach, H. 
Cutting machine, BE. F. Gibbons.......... 750,107 | Knitting machine stop motion, G. W. Ruth 750,225| Signaling apparatus, Earle & Goodyear.... 749,815 RUD M, oo oes ooo, Sats Oatoebee careelad oesteawe 41,915 
Cutting machinery, T. C. Hansen.......... 749,820 Knitting machine stop motion device, E. Signaling system, electrical, H. P. Clausen 749,982 | Books, EB. L. Du Bose.........-ceceeeeeeees 41,882 
Cycle free wheel and brake attachment, W. tigley oa gy aera ct nba shpat 750,147| Skirt, Smith & Malnight.................. 750,234 | Boots and shoes, certain named, I. Keiffer 
vei eatals’ tor wupporiing silea, ctes T- | kabel oF atamp after, WO. asey. 7. {co rappel Whisdemann <tc etc. ceca TaReeT | Boots Ged alee: Idathen Beagle’ “Bee's: iixer 
'y' 7 oy de . #. ©. . . 5 1) ey , oots and shoes, leather, Boegle Bros.... 283 
TALVS: * aa bccas cate acces detis Se eeues 749,865 | Lacing, shoe, H. W. Pinkerton..... .. 749,904 | Sleigh, wheeled, J. H. Wolf... 750,146 | Boots and shoes. leather. W. Fe Cramer.... iors 
Cycles or the like, saddle for, T. G. Ste- Lamp, electric tube, D. M. Moore -- 749,998 | Small arms, Neuber & Tambour. ,. 749,877 | Brushes, tooth, D. M. Clapp................ 41,906 
ys A IDS? 25,6. sh che barb Ssh d'alsvore) xb a) 6y0c0-0.6; S-aelinrdya. 750,069 {Lamp socket, D. A. Schutt.............. 749,952| Smelting furnace, M. L. Trapp 749,954 Cleaning, compounds, Huff & Wedge. .. 41,913 
n al articulator, L. Knight............. 750,203 | Lamp socket, incandescent, 0. E. Kenney 750,198} Smelting materials and producing carbid, A. Coffee, a PODE S505 Gattuso o's eroteve Wee: aces 41,893 
Dental cement injecting tube, H. L. Crut- Lamps, illuminated sign or number plate for Hy COW OS esis atest o8 esa (doles Kore sores Od 750,094 | Copper vie bars, and slabs, Pittsburg & 
COMGON  o. os.5 9 esis aieiqeid eieigeia 6.8) eines iaiete's ese 749,846 sutomoplee on H. Edmonds.......... 749,779 | Smoke preventing means, H. H. Hughes.. 749,734 Montana Copper Co.........e.eeeeeeeee 41,909 
Dental polishing | and rinding instrument pang anc! aa . G Beach a Soldering iron, electrically heated, W. J. Corsets, Weingarten Bros.. . 41,884 
. +chraver, He . eer 4 snore ere! aie oa. ai6 6 740.808 van ern plug, a P. Sneddon BOWeOD hesededie susie os tieeeiseisse eeelesias © 750,239 | Corsets, Birdsey & Somers...... .. 41,885 
Diao ab ce ri a A 2 BOT eis , e gers, pecoun and record books, files, Spark arrester, D. S. Child.............. 750,088 | Flour, wheat, C. R. Maltby & Co.. 41,895 
in ts eto ae ys close 8, apparatus for ones ete., loc or the adjustable backs of Spark production, controlling, L. de For- Induction coils, Varley Duplex Magnet Co.. 41,908 
oie ap. ying, Pee 7 lat ) Aes 749, Le loose leafed, A. D. Hulquist............ 749,992 (Cl) ar teren retin ee eke en ee ne 750,180 | Lard, tallow, lard compounds, and substitutes 
play rac edding... - 750.063 g ging, puttie, Allinson & Robertson.... 749,911 | Speed indicator, T. H. McQuown.......... 749,743 for lard, Cudahy Bros. Co............ 41,897 
Ditching machine, MB ree ore seeeee ets Legging spring, ee osenwasscr aeceeccace Speed regulator. friction, -F. W. Linnert 750,056| Leather, cream dressings for, W. Raum.. 41,890 
aoe Se ue ng, a ng. x i o pac age e, C. S. Kellum. os Spinning machines, fiber gathering can for, Libraries, books, periodicals, and pamphlets, 
Drawe & i qu ne et a pigature ube, - Hollister: iaaiiee eae G. Stiehle ................0. ei eal einle Sra 750,131 portable circulating, Booklovers Library 41,883 
Drie soachingc rn.  Worteabnaen eaters qu am appara Me or automatically con- Spinning mule, H. S. Golland. + 750,026 | Lotions, skin, BE. Duael.................005 41,930 
Drying ine, ertenbeug AaREAne TE 5 a ne ng e : low o , A. Priestman.... 749,825] Spreading machine, C. F. Buck. - 750,241 | Medicinal preparation for certain named dis- 
driven, Campbell RS Isherwood. care * 49 841 a I. Rogers Be eae ae 749,749 Stackee menue Ee Ley 749,737 ine foe werteln sumed eae One ane 
, Campbell & Isherwood........ a} ee CD 300) -4 2) ee ee ee iF ds, . Ley. . B - 
Drilling wechine, T. © Hansen.......... Py 749,821 Lock. strike plate, C. Hamel... -- 749,818 | Stair Structure N. Bois...) - 750,156 Medicin e "for certain named diseases, C. Zit . 41,901 
ve con making same, anthraquinone, O. pin eh Locomotive holler, J. Wister -- 750,145! Stamp mill, G. C. Richards................ Medicine ‘for’ ‘internal’ "use, ‘antiseptic, '“G: 
= ally ..eeee FP itinctane ree 7 ep Ta pan Pas Vy olf ens DeERer Ss .. 749,890] Staples, nails, etc, machine for Brackett ......cccccecccccceccccececece 41,928 
ye, Ergon = uttring hau: 112 oom for weaving figured goods, A. Bar- Cc. H. Wilkinson............. Medicines, certain named proprietary, F. 
Egg boiler, J. Anderson..... « 750,072+ Dier, et Al. ..cccceccccccccvcccsseceeee 100,015! Stave, composite barrel, F. Brenne . : 750,019 Hobart ...... ceSeidlveletewee Veeesc6sisee:0s 41,016 
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Raimes & Co.......-...-05 


Metal polishes, al 
G. Kinney & Co.... 41,898 


Oil cake, vegetable, F. 


Overalls, pants and blouse or work shirts 
M. Loeb & C0...... sce e cece cece eeeee 41,886 
Pickles, Sterling Pickling Works.......... 41,896 


Remedies for cure of anemia, chlorosis, and 


similar troubles, Dr. A. Gude & Co. 
3 41,920 to 41,924 
Remedies for cure of certain named dis- 
eases, H. L. Lautemann................ 41,902 
Remedies for venereal diseases, Neher, Rube 
BO Wiel peri civ: Sadish crars ses isae azea's eseee 41,926 
Remedy, cough, A. B. Lipp.............0. « 41,900 


Remedy for all diseases of kidneys, blad- 

der, stomach, and bowels, Vernal Remedy 

Company 41,903 
Remedy for coughs and colds, J. E. Muse 41,919 
Remedy for liver and kidney diseases, tab- 

lets containing a, Yellow Actors Com- 


PANY Ueeteiceged fa ease ees Sieiesunsiatete er eeeele 41,925 
Rubber sponges, Russian American India Rub- 
ber Oe erakarha Oia tee teers ati wee oA ae Na ate 41,905 
Shirts, collars, and cuffs, International Shirt 
and Collar Co . 41,910 
Shoes, leather, M. L. - 41,889 
Soap; BOs [vesi-ss ctv adtine Ne ie taco - 41,899 
Suprarepal gland, product of the active prin- 
ciple of the, H. K. Mulford Co....... . 41,916 
Surgical instruments, metallic, Kny-Scheerer 
COs. ice rc aie Castanea widvarsZarmoune craters ewete tee 3907 
Suspenders, Consolidated Manhattan Sus- 
penders Ducato rctecneocttareace tie sare stele 41,911 
Tonic, nerve and stomach, J. B. Wells.... 41,914 
Water, purified, Standard Water Purifying 
OS® “ference woe we aia wie a's ciatevels; ee eke woes eee 41,892 
LABELS. 
“Buckeye,’? for crackers, Toledo Biscuit Co. 10,681 
“Clay’s Sure Cure for Rheumatism,’’ for 
medicine, E. J. Kieffer................ 10.689 
“‘Faxon’s Black & Green ‘fea,’’ fur tea, W. 


H. Faxon 
“Grell’s Rose Leaf Brand Creamery Butter 
The Butter That Betters the Bread,’’ for 


butter, H. J. Grell Butter & Egg Co. 10,680 
“H. L. C. Tooth Bleach,’’ for dentifrice, L. 

BAS” PACKSON: oo aiaiostaret ccs atecsncha eines ee atee Orenerese 10,683, 
‘remo Dentine,’’ for tooth powder, T. H. 

Mareaha ll’ 3505.02 fe crereco sds claretats soeietae a8 ters, 0 cee 10,692 
‘Martha Washington’s Lily of the Valley 

Cream,’* for complexion cream, M. M. 

Ben DOW. \ sisajscereieseie .capecne a cies eee tee eels 10,694 
“Mauna Mountain,’’ for coffee, Acker, Mer- 

rall & Condit Co.......cccceee eee e eee 10,683 


“Nadine Face Powder,’’ for face powder, 
National Toilet Co..............eesseees 10,691 
“Old Kaintuck,’’ for cigars, H. G. Trompeter 10,687 


‘Salax,’? for mingral water, E. Roherts.... 10,685 |. 
“Salax,’? for medicine, F. L. McClintic.... 10,688 

“Santol,’’ for medicine, H. E. Kelty...... 10,690 

“Seed Bolls from Our Potato Fields,’’ for 


seed potatoes, Johnson Seed Potato Co. 10,678 
“Swan Island Brand,’’ for canned salmon, C. 
Lig BOSON ois w/e ieieeinieya was Seve nserece eco alerere secre 
“Toledo Flakes,’’ for flakes, Toledo Biscuit 


Company 
“Wagner’s Lithiated_Vichy,’’ for artificial 
mineral water, W. T. Wagner’s Sons.. 10,686 


PRINTS. 


“Adler’s Spring Fashjons for 1904, for men’s 
apparel, David Adler & Sons Clothing Co. 886 

“Art Shirt Waist,’’ for shirt waists, Ray- 
mond & Pierce 

«“‘Phenolene,’” 


“The Excelsior Dressmakers Fitting Saddle,’’ 
for dressmakérs’ fitting saddles, M. L. 
Soule: ‘Sig Puisteoksetornauseseiswsiokoeness -. 884 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date_be 
given. Address Munn & Co., 361 Broadway, New 

ork. 


Canadian patents may now be obtained by the fn- 
ventors for auy of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


RECENTLY PATENTED INVENTIONS. 
‘Electrical Devices. 


INSULATED SUPPORT FOR WIRES.—L. 
StrinBercerR, New York, N. Y. The invention 
pertains to insulated clips, the more particular 
object being to improve the insulation and to 
attain certain advantages. The principal ob- 
ject is to insulate the conductor-wire from the 
hanger devices, span-wires, and poles and also 
to prevent arcing, surface leakage, and ground- 
ing of the current. The ear may be readily 
replaced when worn out. The insulating-body 
member will last indefinitely. 


INSULATOR.—L. STEINBERCGER, New York, 
N. Y. .In this instance Mr. Steinberger’s im- 
provement relates to insulators for external 
use, and more particularly to the type com- 
monly designated as ‘“feed-wire’’ insulators. 
With many of the feed-wire insulators now in 
use considerable difficulty is found in securing 
insulation, especially where currents of high 
potential are concerned. The idea is to make 
an insulator which has considerable strength 
and in which every precaution is taken against 
leakage of the current. 


Engineering Improvements. 


ROTARY EXPLOSIVE-ENGINE.—B. Ban- 
Ta, and C. MatHrews, Fenton, Mich. The in- 
vention is in the nature of an improved engine 
designed to actuate under an explosive mixture, 
reversible under two or more propelling im- 
pulses in a single revolution, and it primarily 
seeks to provide an engine of this character 
of a simple, compact, and durable nature, in 
which the use of toothed gear-wheels or disk 
connections are dispensed with and in which 
the parts are co-operatively arranged to effect 
an even and uniform operation and in which 
the action of reversing speed can be quickly 
accomplished. 


Heating and Lighting. 


SAFETY GAS-COCK.—H. J. Dont, San 
Francisco, Cal. In this instance the invention 
pertains to improvements in safety gas-cocks ; 
and the object of the inventor is to furnish a 
simple device which will insure the complete 
shutting off of the gas when the key is turned 
and which will also provide means for regu- 
lating the flow of gas independent of the key. 

VAPOR GENERATOR AND’ BURNER.—Q. 
Crane and J. Resting, San Diego, Cal. This 
vapor. apparatus belongs to that class of gen- 
erators and burmers employed for heating pur-! 
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SPERRY BATTERIES 


Manufactured by the 


NATIONAL 
BATTERY CO. 


BUFFALO, N. Y. 


neh BAT en 


% 


* BUFFALO, NOY 


New York Office 
POSTAL TELEGRAPH BLDG. 


FOR ELECFRIC VEHICLES FOR GASOLINE CARS 


; | 
Bars A Setar iy 
.. For WinterUs 


Bodyidétach able enc readline yt 


and is sufficiently war ed from 
e generator to be Comfortable in 
the coldest weather. No more pre- 
caution must be taken with a Wate 
to prevent f eezing,than with a 
water-cooled gasoline car. 


{America's Premier Car || 


Renowned the world over for reli- 
ability and flexibility of control. : 
Steazz the motive power, but so } 
essentially different from ordinary {| 
‘Steamers; that this classification as 
Commonly accepted, does not obtain. 


Send for'TheWhite Bulletin’ 
Sales Offices in all Principal Cities 


ITES:COMPANY'” 


he gee seats three people, 
th 


in 24 


9,000 sq. ft. of BLUE PRINTS javrs 


THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE 


prints continuously by Flectric Light, day or night. Handles tracings of any length, size 
or kind. The tension is automatic and does not_depend On skill of operator. Used by 
largest railroads and United States Government. Patented in United States, Canadaand 
Europe. Made in two sizes, for 36 and 42-inch tracings. Send for descriptive circnlar. 


WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St , Philadelphia. 


AUTOMOBILE: WHEELS 


The P. @ B. T*bular Steel Wheel is the best and strongest 
wheel made. Write for full information together with prices 
on quantities. The P. @ B. Wheels are sold under a strong 
guarantee. Made true and stay true.% Se Se % Se Se Se 


THE PARISH @ BINGHAM CO. 
1300 Hamilton St., Cleveland, O., U. S. A. 


ARMATURE WINDING, RIGHT AND $(2 STEADY INCOME 


Left Handed.—An important paper for all amateurs. 17 
illustrations. SCIENTIFIC AMERICAN SUPPLEMENT, Work at home. Send ad- 
PER dressed envelope. You can 


OP 


No. 1139, price 10 cents. For sale by Munn & Co, an 
all newsdealers. Send for catalox ue. 
start work the moment you 
receive our reply. No can- 
vassing. Nothing to sell. 
Dep. S. A. : 


United Product Co,, 200 B’wa,.N. Y. 
THE STEAM TURBINE; THE STEAM 


CRESTMOBILE $750 
The BEST CAR Buiit In America 


Proved by Its 
Splendid Records. 


Tonneau for Four, 


8850. Engine of Maximum Simplicity and of Highest Ther- 

Other LOW mal Efficiency. By Prof.R.H.YVhurston. A valuable. 
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poses, and the object is to ‘provide features of 


construction which afford a very simple, inex- 
pensive, practical, and convenient generator 
and burner that may be placed in the fire- 
chamber of a heating-stove, a kitchen-range, or 
a steam-boiler for the generation and combus- 
tion of gaseous fuel therein from hydrocarbon 
liqwids, 


Machines and Mechanical Devices. 

PUNCHING AND SHEARING MACHINE, 
ETC.—R. Norriz, Rangoon, British Burma, 
India. In order to obviate defects in other 
machines for cutting metal, Mr. Norrie has de- 
vised a special form of shears in which insteed 
of only cutting edges a blade works in be- 
tween two other cutting edges, which has the 
effect of shearing out strips of the material 
being cut. This blade is mounted so as to en- 
able the. material being worked to pass on either 
side of it, which enables any length of cut to 
be made. 


AUTOMATIC WEIGHING-MACHINE. — W. 
Brovucu, Baltimore, Md. In this patent the 
‘invention is an improvement in automatic 
weighing-machines, and is especially designed 
for use in weighing granular or pulverulent or 


‘powdered substances and may be employed to 
‘advantage in the weighing of coffee, tea, sugar 


or the like, and without any wasting of the 


material. 


LIQUID-ME'ASURE.—II. J. BrantLey, Va!- 
dosta, Ga., and J. C. Branrury, Marksville, 
Miss. ‘The invention is an improvement par- 
ticularly in that class of measures illustrated 
in an application for a former patent filed by 
these inventors. “The present invention relates 
to improvements in the construction of th2 
Measuring vessel, in the connections - thereof 


_ With the barrel or cask, so the measuring ves- 
‘sel can be leveled when applied for use, 


in 
the means for vending the measuring vessel ana 


; the cask, and in other improvements. 


ADDING-MACHINE.—I*. Burgesu, Mapleleaf, 
Iowa. ‘rhe purpose in this improvement is to 
provide a reliable machine of very simple con- 
struction and which may be conveniently and 
quickly operated and applied directly to the 
columns of figures to be added, and further, to 
provide an indicator which as the machine is 
moved down a column to be added will be at 
the right or at the left, or which may be made 
to Cover: or conceal the last figure added. 


THREADING DEVICE.—S. B. Barrry, New 
Yérk, N. Y. In the present case the object of 
the improvement is to provide a threading de- 


;| Vice designed either for hand use or for use 
‘| 60 sewing-machines to automatically push the 
‘Sewing-thread through 
‘ever the device is in active position and the 


the needle-eye  when- 


needle moves into an uppermost position. 


THREADING DEVICE FOR SEWING-MA- 
CHINES.—S. B. Batiry, New York, N. Y. In 
this patent the purpose of the invention is the 
provision of an improved threading device for 
sewing-machines arranged to automatically 
thread the needle in case the thread breaks, 
hence requiring no stopping of the machine for 
threading purposes. The operator may throw 
the threading device into action at any time in 
ease the automatic thread-controlled device 
should fail. 


ECCENTRIC-SCREW 
DEVICE.—P. DE NoRDENFELT and E. TERN- 
sTROM, 8 Rue Auber, Paris, France. In this 
patent the invention relates to an arrangement 
for facilitating the operation of the eccentric 
screw, particularly in heavy ordnance. - En- 
deavors have already been made to facilitate 
such operation by means of bearing-balls on , 
which the screw turns with less friction. How- 
ever, this means is only an insufficient pallia- 
tive in the case of heavy ordnance, because it 
does not diminish the variable resistance aris- 
ing from the eccentric position of the center 
of gravity ox the screw relatively to the axis 
around wkich it rotates. 


SILF-THREADING SEWING-MACHINE.— 
Dr. Sumter B. Battsy, 152 W. 49th Street, 
New York, N. Y. To do away with the perplex- 
ing necessity of any hand manipulation. in 
threading a sewing machine, the inventor has 
devised a novel and simple construction of sew- 
ing machine, the salient feature of which is the 
mechanism which operates the threading de- 
vice. This mechanism comprises a_ rocking 
lever, fulcrumed in a vertical slot on the in- 
side of the machine head and operated by a 
cam in the periphery of a cam disk. The 
method of operation is as follows. When the 
machine is started, and the needle-bar in its 
travel upward has reached the height of its 
stroke, the cam, which is an offset and at the 
same time a continuation of a groove around 
the cam disk, engages the upper end of the 
fulcrumed lever and causes it to rock outward, 
thereby imparting an. inward. motion to the 
lower end of the lever and passing a plunger, 
carried by the lever through a guide way for 
the thread. The thread is thus pushed through 
the eye of the machine needle, whereupon it is 
caught by a rotating hook. The needle is then 
completely threaded before it enters the cloth, 
the entire operation taking place before a com- 
plete revolution of the machine has been com- 
pleted,.and consequently before a stitch has 
been made. The whole mechanism is thrown 
out of operation at near the end of the down- 
ward stroke of the needle bar and does not 
work again unless.the thread breaks, when 
the eperation of automatic threading is re- 
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Manchester, N. H. The object in view is to 
provide a sanitary device adapted to pneu- 
inatically draw a thread through the eye of 
a shuttle. Mechanical means create a suction 
in a direction to draw a thread through thé 
eye, and this saves the operator placing an 
unclean shuttle to the lips, so as to create a 
suction by inhalation for threading the shuttle, 
and overcomes the inhalation of particles of 
dyed yarns and threads, the latter being poison- 
ous to the health. 


MACHINERY FOR THE MANUFACTURE 
OF HORSESHOE-NAILS.—J. M. LauGHuin, 
Fourchambault, Niévre, France. By this ma- 
chine all kinds of nails or nall-blanks or fin- 
ished nails of the French, American, and other 


types may be made, and it will be understood | 


that the rods from which the blanks or nails 
are to be cut may be rolled of any form to suit 
the type of nail-blanks or nails to be: made. 
For instance, the rod intended more particu- 
larly for making French nails may be rolled so 
as to present the same profile on both: faces. 
The machine is also adapted for directly cut- 
ting out completely-finished nails. The nails 
are made from a wire or rod of wrought-iron 
or mild steel rolled either hot or cold. 

FAN .ATTACHMENT FOR SEWING-MA- 
CHINES.—M. STErnER, New York, N. Y. The 
object of this invention is to provide means 
for fanning the operator, and in attaining this 
end the inventor provides a_ peculiarly-con- 
structed fan which is attached to the shaft 
carrying the fly-wheel of the machine, or to the 
fly-wheel itself, so that as soon as the machine 
is operated the fan is turned and a current of 
air is produced. 

CONCENTRATOR.—B. McL. Storey, Weep- 
ing Water, Neb. The invention refers to con- 
centrators such as shown and described in the 
application for former Letters Patent, filed by 
Mr. Storey. The object of the present inven- 
tion is to provide a concentrator .designed for 
treating materials from stamp-mills or from 
placers to effectively separate the precious met- 
als from the tailings. 


GOVERNOR FOR FEEDERS OF THRESH- 
ING-MACHINES.—W. C. PETERSON, Geneva,’ 
Neb. The aim of this inventor ts to provide 
an adjustable bundle-carrier so constructed 
that it can be folded under the feeder when 
desired and a feed-roller and shi 
same by means of: which the a 
being fed to the cylinder igi regula 4 
trolled automatically after the amount _ of; 


pressure required to raise the shield has’ been | 


determined upon. 

CENTRIFUGAL MACHIN®.—M. DE Mar- 
CHEVILLE, 44 Rue de Chateau Landon, Paris, 
France, In this patent the invention refers 
to a centrifugal hydro-extractor whereof the 
basket or drum is in the form of a truncated 
cone, the bottom being at the larger base, 
while the smaller base is entirely open and, 
unlike the usual form, devoid of internal flange, 
thus permitting the use of an extractor having 
an alternating rectilinear movement and capa- 
ble of passing completely out of the drum, 
which -4n. consequence of its form will retain 
the material under treatment, notwithstanding 
the absence of any internal flange. 

TREADLE MECHANISM FOR’ LIGHT 
MACHINERY.—J. Wisse, Whitewater, Kan. 
The object of this improvement is to provide 
a mechanism more especially designed for use 
on washing-machines, churns, and other light 
machinery, the mechanism being arranged to 
enable the operator to turn the main shaft of 
the machine to be driven for a considerable 
length of time without much physical exertion 
on the part of the operator. 

PACKING-MACHINE FOR PLASTIC MA- 
TERIALS.—J. C. THom, Helmetta, N. J. This 
invention relates to improvements in machines 
for packing material into jars, bottles, cans, or 
other receptacles. In packing plastic or damp 
material—such, for instance, as snuff—consid- 
erable difficulty is found in that the material 
or a portion thereof adheres to the conveyer 
and retards the packing, and therefore one ob- 
ject of the invention is to provide @ novel form 
of conveyor by means of which the above diffi- 
culty is overcome. 

ROLLS FOR USH IN THE PRUDUULIUN 
OF SHEET-METAI. STRIPS.—G. B. JouN- 
son, 8 Victoria Street, city of Westminster, 
London, England. This invention pertains to 
improvements in.the rolls used in a machine 
for rolling sheet-metal strips to a curved, re- 
versely-curved, or other form in cross-section 
(for fencing standards, “‘droopers,” and pales, 
guttering, sash-bars, and the like) for which 
previous Letters Patent were granted to Mr. 
Johnson ; and the invention has for its object 
to obviate rubbing friction on the opposite sides 
of the strips consequent on difference of sur- 
face velocity of the rolls of a pair. 


TILE-MACHINE.—D. E. Forton, Evart, 
Mich. By means of this. machine tile may be 
readily and accurately formed. In operation 
the parts being: assembled, the cement is en- 
tered at the ‘top, while the core {is rotated. 


The spiral flange carried by the core forces the |: 


material downward, first to the bottom, and 
filling as cement is,supplied, and after forming 
the main Yortion of-a-tile the upper enlarged 


portion ‘will be formed. ‘The tile is readily re-. 


moved, or the sections of the outer casing may 


be separated therefrom, because of the -paper |} 
Mning, which -prevents the material sticking. 


to the casing surface. ' 

MUSIC-LEAF TURNER.—P. ENGBELKING 
and F. C. ENGELKING, Peters, Texas. One of 
the principal objects of this improvement is 
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to construct a music-leaf turner which may be 
used in connection with any sort of a musical 
instrument, such as a piano or a violin, and 
which shall be positive in its operation and 
shall have the parts so correlated that the 
music will be turned sheet by sheet. 

KINETIC-ENBRGY MACHINE.—E. L. N. 
Denis, 135 Boulevard , Ménilmontant, Paris, 
France. The invention forming the object otf 
this application for.a-patent is relative to a 
system of mechanism ;acting on the principle 
of vis viva, the movement of which is desmo-,,.» 
dromicel, and ‘which is applicable ta punches, 
scales, cutters, hammers, and the liké.. The 
invention consists.of a mechanism of transmis- 
sion between a heavy body and a gearing-shaft 
having a rotary and uniform motion. 


WEIGHING AND PACKAGING MACHINE. 
—T. J. Broucu, Baltimore, Md. Mr. Brough’s 
invention is an automatic machine adapted for 
measuring and weighing pulverulent substances 
or those of allied character, such as tea, coffee, . 
spices, etc. The material being measured and . 
weighed is prevented from being packed, 
through the operation of means practically 
self-discharging and at the same time that duly 
agitate and remove the material from the hop- 
per. 


Of Interest to Farmers. 
COTTON-STALK PULLER.—C. R. SMITH, 
Gonzales, Texas. The intention in this in- 
stance is to provide a construction by which 
a powerful pull may be exerted on the stalks 
for the purpose of extracting tne stalks and 


‘| roots as the machine crosses the field, whereby 


the stalks may be collected and cremated for 
the destruction of insect pests, such as the 
cotton-weevil, and the ground may be prepared 
without the labor of first plowing to eliminate 
the cotton-stalk roots. 


DISK CULTIVATOR-PLOW.—E. B. Lex an” 
C. H. Beazuey, Leesburg, Ga. One of the pri 
cipal objects of the inventors is the provisiv 
of means for overcoming numerous disadvan 
tages found in cultivator-plows of the dis. 
form and also to provide a plow of this char- 
acter which is simple and comparatively inex- 
pensive to manufacture, as well as easily ad- 
justed, and comprising but few parts not liable 
to get out of order or become eas#ty broken or 
dislocated. Soil of any kind may be admir- 
ably bedded and otherwise operated upon by 
the use of the improvements. 

CUTTER-BAR FOR MOWING-MACHINKS. 
W. W. Jones, Downs, Kan. The purpose in this 
case is to so construct a cutter-bar especially 
adapted for field-machines::that the sickle-bar 
wi.l Eave a uniform and firm support through- 
out the length of its travel and in operation 
will be protected from dust, gum, or any ma- 
terial..likely to crowd its action, thereby insur- 
ing the least possible amount of friction and 
enabling both bars to be made lighter and wear 
longer than usual. 

HAY-PRESS.—J. C. DAamron, Roanoke, Va. 
Mr. Damron’s invention is an improvement in 
baling-presses especially designed for baling 
hay, but which may be used for other material 
when desired. In carrying out the invention 
he employs a hale-box, together with suitable 
framing for the press, which bale-box and 
framing may be in general respects and some 
exceptions, of ordinary construction. 


Pertaining to Vehicles. 
STEERING-GEAR FOR MOTOR-VEHICLES. 
—L. RENAULT, Billancourt, Seine, France. In 


/ this instance the invention has reference to 


steering-gear for motor and other vehicles; and 
the improved apparatus presents the advantage 
of realizing a steering almost completely irre- 
versible, very solid, and not wearing away, since 
the screw works normally without the inter- 
vention of a lever-arm. Furthermore, the cylin- 
drical screw, permits. of employing-.a nut -of 
very great length-and bearing consequently on a 
large surface. 

KALL-BEAKING WHEBL-HUK.—K. P. You- 
MANS and H. W. Ranp, Vancouver,, Wash. In 
this patent the invention has reference to im- 
provements in ball-bearing wheel-hubs ‘for vehi- 
cles; and the.object the inventors have in view 
is the provision of,.a construction adapted to 
be readily applied to ordinary wooden hubs of 
any size and style which insures easy running 
of the hub on the axle-spindle and is thor- 
oughly dust-proof. 


Railways and Their Accessories. 

SWITCH MBCHANISM.—J. W.. OSBORNE, 
Exeter, Ill. In this patent the invention relates 
to improvements in switch mechanism for rail- 
ways, the object being to provide a mechanism 
of this character of simple construction that 
may be operated in one direction by a device 
carried by a car and under the control:of the 
motorman or other attendant. 

INCLINED RAILWAY.—S. E. Jackman, 
New York, N. Y. The aim in this invention is 
to provide a switch-back railway arranged to 
allow two-cars to race by their own momen- 
tum down adjacent tracks to afford exciting 
rides for the passengers, especially as it is 
possible for the car on the outer longer track, 
loaded heavier than the car on the inner short- 
er track, to outstrip the car on the shorter or 
inner track. Mr. Jackman has invented. an- 
other inclined railway. wherein the object is to 
provide a switch-back railway arranged for 
racing two cars by their own momentum down 
adjacent separate continuous tracks, crossing 
each other twice above grade and in reverse 
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99 order, to render the tracks approximately alike 


in length, in inclination, and at the crossing, 
to make the chances equal for either car to 
reach the station first. 

CAR-SEAT.—B. RupsporeH and W. H. Bur- 
In this patent the in- 
vention is an improvement in car-seats, being 
especially intended to provide a novel construc- 
tion whereby seats and the backs thereof may 


be adjusted to form a bed for use when desired. 


The backs are upholstered alike on both sides, 
and one back will operate as a pillow for the 
passenger when the parts are adjusted. 


Miscellaneous, 

SHOULDER-PAD.—H. Lavine, New York, 
N. Y. The invention pertains to improvements 
in shoulder-pads for coats or like garments, an 
object being to provide a pad so constructed as 
to maintain a gradually-increasing thickness 
from one edge to the other, thus preventing 
any abrupt depressions in the shoulder portion 
of a coat or the like in which the pad may be 
placed. 


DISTANCE OR RANGE-FINDING INSTRU- 


MENT.—T. Apamson, New York, N. Y. Mr.|:« 


Adamson’s improvements are intended more 
especially for use upon marine vessels and the 
like, and the principal object is to provide an 
instrument of this kind whereby the navigator 
is enabled to ascertain at any time the distance 
of the vessel from a given distant point ahead— 
as a lighthouse, for instance—and also te like- 
wise ascertain the distance the vessel will be 
from such a point when abreast -of the same. 

CHART OR PATTERN FOR CROCHET- 
WORK.—Emity C. Faust, Kasson, Minn. In 
this ins®ance the invention has reference to ap- 
parel apparatus; and the inventors object is to 
provide a new and improved chart or pattern 
more especially designed for use in crocheting 
jackets and like garments and arranged to guide 
the worker in such a manner as to insure the 
formation of a well-fitting garment. 

POCKET DEVELOPING AND FIXING D«t- 
VICE.—R. R. Lurz, San German, Porto Rico. 
In this patent the invention pertains to a port- 


able developing and fixing device; and one ob- 


ject in view is to furnish a compact construc- 
tion adapted to be easily carried in the pocket, 
and to be used in the daylight for developing, 
washing, and fixing photographic plates with- 
out exposing them to the action of injurious 
light-rays. f 
JAR-CLOSURE.—C. H. NicHoLson, New 
York, N. Y. The object of the improvement is 
to provide a jar-closure which is simple and 
durable in construction, cheap to manufacture, 
and arranged to hermetically seal the jar and 
preserve the contents thereof against deteriora- 
tion. 
formed through the exposed rubber ring by in- 
serting any sharp instrument under the outer 
beveled edge of the V-shaped rim of the cover. 


PESSARY.—F. L. Priust, Dallas, Texas. 
The invention relates to mechanical means for 
supporting the womb, relieve menstruation, and 
provide for drainage in ulceration. The appli- 
ance is made so as to avoid abrasion of tissue; 
it may be conveniently self-applied or removed, 
and worn without discomfort any length of 
time, and will afford safe and reliable means 
for the application of medicaments to diseased 
parts, or a tampon to check hemorrhage. 


MATCH SAFE AND LIGHTER.—C. F. A. 


| CaMMANN, New York, N. ¥. The object of the 


invention is to provide an improved match safe 
and lighter arranged to permit of conveniently 
igniting matches without danger of ignited 
particles or sparks fiying into the room and 
firing curtains and the like and to allow of 
holding the match in position for convenient 
each by the user and for immediate ignition, 
2specially in the night. 

STIEREOSCOPE.—W. F. FotmprR and A. M. 
LAWRENCH, New York, N. Y. The Purpose in 
the present case is to provide a stereoscope so 
constructed that a view, no matter of what 
character, taken with stereoscopic lenses may be 
placed in the instrument without the object 
being mechanically reversed, as is customary, 
and through adjustment of the lenses to opti- 
cally reverse the object, whereby to obtain 
proper stereoscopic effect. 


NorTE.—Copies of an say of these patents will be 
furnished by Munn Co. for ten ts each, 
Please state the nam? of the pateutee, “title of 
the invention, aud date of this paper. 
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haustive description of the Edison Port- 
land Cement Works, illustrated by a full 
set of photographs and diagrams. “Grape, 
Raisin, and Wine Production in the 
United States” is the title of a well-illus- 
trated article continued from the last 
number. 
Carnegie Institution is continued. The 
Paris Automobile Show is made the sub- 
iect of an article by the Paris corres- 
pondent of the ScrentTIFIC AMERICAN, in 
which he discusses novel details of con- 
struction which distinguish some of 
the vehicles exhibited. The usual Engi- 
neering Notes, Trade Suggestions from 
United States Consuls, and _ Selected 
Formule will be found in their accus- 
tomed places. 
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nerves of the driver (patent steering gear does 
it), n0 cheap workmanship. Better get in line 
for 1904, 
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Compressed Air 


Its Production, Uses, and Applications 
By GARDNER D. HISCOX, M.E. 


Author of “ Mechanical Movements, Powers, 
Devices, and Appliances,” etc, 


Large octayo, 820 pages, 545 illustrations. Bound in 
cloth. price $5.00. Half Morocco Binding, price $6.50. 


A complete treatise on compressed air, giving the 
hysical and operative properties from a vacuum to its 
Fiquia form. The thermodynamics, compression, trans- 
mission, expansion, and uses of compressed air for 
power purposes in engineering, mining and manufactur- 
ng, work are treated. 
ontaining Special Chapters onair compressors, 
air motors, air tools. sirblasts ror cleaningand paiuting; 
the sand blast, air liits for pumping water. o1]8 an 
acids, submarine work, aeration of water, railway ap- 
liances and propulsion; the air brake, pneumatic 
tube transmission, refrigeration and cold rooms. The 
hygiene of compressed air, its tgnefaction and pheno- 
mena, including forty tables of the physical properties 
of air, its compression, expansion and volumes required 
for various kinds of work, and a list of patents on com- 
pressed air from 1875 to date. 

The tables included cover most of the relations of our 
atmosphere and its contained moisture in its various 
conditions from a vacuum to its highest pressure and 
power for work; its final liquefaction and the pheno- 
mena of extreme cold. 

The tables are fully explained und the formulas given 
and worked out. The thermodynamic formuias for air 
compression and expansion are given in 4 precise form 
with fuil explanations and examples, so that any one 
can solve the problems in air compression, transmission, 
expansion and the power required in atmospheric work. 


JUST PUBLISHED. TENTH EDITION. 
Revised, Enlarged and Reset from New Type. 


GAS, GASOLINE AND 
OIL ENGINES 


By GARDNER D. HISCOX, M. E. 


413 Pages. 312 llustrations and_Diagrams. Handsomely 
Bound m Cloth. Large Octavo. 


Price $2.50 


Every user of a gas engine needs this book. Simple, 
instructive aud right up-to-date. The only complete 
American work vn this important subject. T'ells all 
about the running and manfigement of gas engines. 
Full of general information about the new and popular 
motive power, its economy and ease of management. 
Also chapters on horseless vehicles, electric Jighting. 
marine propulsion, etc. Special chapters on Theory of 
the Gas and Gasoline Engine; Utilization of Heat and 
Efficiency in Gas Engines; Neat Efficiencies; tetarded 
Combustion and Wall-Cooliing; Causes of Loss and 
Inefficiency in Explosive Mvtors; Economy of the Gas 
Engine for Electric Lighting; the Material of Power in 
Explosive Engines; Gas, Petroleum Prod ucts, and 
Acetylene Gas, Alcohol; Carbureters, Atomizers and 
Vapor Gas for Explosive Motors; Cylinder Capacity 
and Dimensions of Gas and Gasoline ines; Muffiers 
on Gas Engines; Governors and Valve Gear; Ignitors 
and Exploders, Hot Tube, Electric, Jump Spark; Ham- 
mer Spark. Induction Coil and Dynamo: linder Lu- 
brication; On the Management and Running of Bx- 

losive Motors; Pointers on Explosive Motors; Tbe 
Measurement o Power by Prony Brakes; Dynamome- 
ters and Indicators; Speed Measure; Explosive Engine 
Testing; Types of the Explosive Motors; Various 
Types of Stationary Engines, Marine and Vehicle Mo- 
tors; United States Patents on Gas, Gasoline and Oil 
Engines, and their Adjuncts, 18% to date. 


JUST PUBLISHED. SECOND EDITION. 


GAS ENGINE CONSTRUCTION 


A Practical Treatise Describing In Every Detail 
the Actual Building of a Gas Engine. 
By HENRY V. A. PARSELL 
and ARTHUR J. WEED. 


Twenty-five Chapters. _Large 8vo. Handsomely Iilus- 
™.. trated and Bound. 304 Pages. 


Price, $2.50. 


This book treats of the subject more from the stand- 
point of practice than that of theory. The principles of 
operation of Gas Engmes are ciearly and simply de- 
scribed. and then the actua! construction of a 
half-horsepower engine is taken up, step_by 
seep, showing in detail the making of a Gas 

ngine. : 

First come directions for making tne patterns; this 
is followed by allithe details of the mechanical opera- 
tions Of finishing up and fitting the castings, and is pro- 
fusely illustrated with beautiful engravings of the 
ac: ual work in progress, showing tixe modes of chucking 
turnicg, boring and finishing the parts in the lathe, and 
also plainly showing the lining up and erection of the 

: engine. . . y 2 
imeusioned working drawings zive clearly 
the sizes and forms of the various details. 

‘fne entire engine, with the exception of the fiy- 
wheels, is designed to be made on a simple eight-inch 
lathe, with slide rest. 

The book closes with a chapter on American practice 
in Gas Engine design and gives simple rules so that 
anyone can figure out the dimensions of similar engines 
of other power. 


Every illustration in this book is new and 
original, haviug been made expressly for this 
work. 


Horseless © Vehicles, 
Automobiles and 
Motor Cycles 


Operated by Steam, Hydro-Carbon, Electric 
and Pneumatic Motors 
By GARDNER D. HISCOX, M. E. 
Large 8vo. 316 Wustrations. Cloth. 460 Pages 
Price $3.00 


A practical Treatise for Automobilists, Manufac- 
turers, Capitalists, Inventors, Promoters and everyone 
interested in the development, care and use of the 
Automobile. This work is written on a broad basis, and 
comprises in its scopea full description, with illustra- 
tions and details, of the progress and manufacturirg 
advance of one of tbe most important innovations of 
the times, contributing to the pleasure and business 
convenience of mankind. This book is up-to-date and 
very. fully illustrated with various types of Horseless 
Carriages, Automobiles and Motor Cycles, with m«uny 
details of the same. It also contains a complete list of 
tbe Automobile and Motor Manufacturers, with their 
addresses as well as a list of patents issned since #56 on 
the Automobile industry. full illustrated circular 
wil, be sent free to any address. 


Mechanical Movements 


Powers, Devices & Appliances. 


By GARDNER D. HISCOX. M. E. 
Large 8vo. 402 Pages. 1649 Illustrations, with 
Descriptive Text. Price $3.00. 


A Dictionary of Mechanical Movements, Powers, De- 
yices and Appliances embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mecbanics, mecbanica! movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, for the use of Machinists, Mechanics, 
Inventors, Engineers, Draughtsmen, Students and all 
others interested in any way in the devising and opera- 
tion of mechanical works of any kind. 


GB Full descriptive circwars of above books will be mailed 
Sree upon application. 


MUNN & CO., 361 Broadway, New Yorki 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished witb 
addresses of houses manufacturing or carrying 
the same. : 

Special Written Information on matters of personal 
rather than genera] interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

oe eres to promptly supplied on receipt of 

rice. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9292) SS. N. S. asks: Suppose one is 


using 1 kilowatt of electricity to heat a room; 
about how many pounds of anthracite coal per 
hour, burned in an ordinary stove, would it 
take to produce the same amount of heat? A. 
The perfect combustion of 0.235 pound carbon 
will produce 1 kilowatt hour of electrical en- 
ergy. This is theoretical. No figure of value 
can be given for “anthracite burned in an ordi- 
nary stove” since there are all sorts of coal 
and all sorts of stoves. Authorities differ, but 
16 per cent is a liberal allowance for the 
heating value of coal burned in an ordinary 
stove, and this would make the quantity of 
coal required about 1% pounds per kilowatt 
hour. 


(9293) E. P. asks: Can you through. 


the columns of your valuable journal give an 
idea of how to sharpen the points of diamond 
drills, that is to say, very small drills of-about 
1-16-inch diameter, and how they are turned 
up true? We have a great many drills in 
operation and often one or more get dull and 
the delay of sending them away will pay the 
firm to put in apparatus for doing the work, 
and if I had only an idea of how done would 
soon experiment. A. For putting a cutting 
edge on small diamond drills, you will need a 
small soft steel lap, about five inches diameter, 
run at about 200 revolutions per minute. The 
face of the lap to be fed occasionally with a 
small portion of diamond dust in oil. Use 
put little oil to prevent waste, hold the drill 
to the lap lightly, as in grinding on an emery 
wheel. > 


(9294) J. S. C. asks: 1. How many 
pounds of compressed air could be put in a 
small brass tank 1-16 inch thick, 6 inches 
long, 3 inches wide, 3 inches high, soldered 
with silver solder? A. If the tank is strong 
enough to bear 75 pounds pressure per square 
inch, you can put in six volumes of air weigh- 
ing 23-100 of an ounce. 2. What is the form- 
ula for determining the ‘amount of pounds? A. 
Thirteen cubic feet of air weighs1 pound. The 
capacity of the box is 54 cubic inches or 1-32 
of a cubic foot X 6 volumes = 6-382 cubic foot 
+ 18 = 6-416 X 16 ounces = 6-26 ounce or 
0.23 of an ounce. 3. If I should put a safety 
valve on the above tank what would have to 
be the length of the lever, how far from the 
end would fulcrum have to be placed, how far 
from the fulcrum would weight have to be 
placed, and what should be the weight? Give 
formula. A. The size of safety valve need be 
no more than % inch diameter made by the 
formula: . 

W1i+wg+V1 
P = ———_____—__ in which 

Al 

P =air pressure per square inch. 
W = weight of ball. 
w =weight of lever. 
g =distance between fulcrum and ball. 
V =weight of valve and spindle. 
1 =distance between valve center and fulcrum. 
A =area of valve. 
All in inches. 


(9295) M.N. H. asks: Would thank 
you to let me know if there is any substance 
% inch thick or thinner that will insulate 
the power of a magnet: in other words, is there 
anything against which magnets can be placed 
that will prevent the magnets from being 
attracted toward each other if you would place 
a magnet on each side of a thin sheet of same? 
Any information you can give me on the sub- 
ject will be very thankfully received. A. 
There is no substance which can prevent two 
magnets from attracting each other when plac- 
ed between the two magnets. Iron is the only 
screen for magnetism and that because it 
offers an easier path for magnetism than air 
offers. If two magnets were placed on oppo- 
site. sides of a plate of iron each would con- 
vert the iron into a magnet and both would 
adhere firmly to it. This is not what we 
understand you to be in search of. 


(9296) J. W. K. asks: 1. What causes 
the phenomena known at. Fata Morgana? A. 
The Fata Morgana is the name by which the 
mirage was known. It is an optical illusion 
produced by unequal heating of the air near 
the surface of the earth and above it. The 
rays of light are bent by refraction, so that 
the angle of refraction finally becomes larger 
fhan the critical angle and the light is totally 
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reflected, changing its direction so as to make 
it enter the eye as if coming from a _ very 
different direction from the real direction of 
the object. Many textbooks of physics give 
illustrations of this. You can find it in Ganot, 
which we can send you for $5. 2. What 
causes the Aurora Borealis? A. It is gen- 
erally accepted by scientific men that the 
aurora is due to the passage of electric cur- 
rents through the upper air, where the density 
of the air is about the same as in a Geissler 
tube. 3. What caused the dark day on May 19, 
1780 A. We do not know what caused the dark 
day, but believe that it was no different from 
the days now when it is necessary to light 
lamps at midday. The cause of the dark days 
at present is dust in the upper air. The use of 


soft coal produces this in some places, forest 


fires in others, and volcanoes in others. 


(9297) J. S. P. says: A glue factory. 
and brewery are located within one hundred 
yards of each other. The glue factory manu- 
factures a first-class, almost odorless, glue from 
beef hide stock carefully prepared and purified 
in quicklime water. The vapor generated dur- 
ing the boiling process passes out through 
openings in the roof of the glue factory as high 
as the brewery. Is it probable that the odor 
from the manufacture of glue would in any way 
affect the quality of the beer made in the said 
brewery? Would the odor above referred to 
have a tendency to cause the beer made in the 
above-mentioned brewery to become what is 
known as “ropy beer’? A. At the distance 
of one hundred yards and height of the venti- 
lators of the glue-boiling vats, in a calm, or the 
wind blowing the vapors away from the brew- 
ery, there should be no odor from the glue fac- 
tory, and no harm done to the beer in any con- 
dition of its manufacture. The only possible 
harm may come with a strong wind blowing 
from the glue factory directly across the brew- 
ery, bringing a strong odor to the mash or mix- 
ing tubs, in which case there is probably an 
absorption of the odor by the cold liquids, but 
not by hot liquids, as the vapor discharged 
while the liquids are warm or boiling repels the 
odor. In the fermenting cellars, the carboni¢ 
acid gas being heavy and lying on the top of 
the beer, should repel any odor that might 
reach the cellars, and prevent its absorption 
by the beer. In drawing off the cold beer, there 
is a possibility of its absorbing the glue odor 
when very strong to a slight extent, but we 
think not enough to affect the taste or natural 
odor of the beer. Still, we think for sanitary 
reasons that glue factories and breweries should 
not, be near neighbors, for odors are odious. 


(9298) W. S. G. asks: 1. Is there 


any difference between a square foot and a 
foot square? A. There is no difference be- 
tween a square foot and a foot square, if the 
square foot is a foot square; nor is there any 
difference in the measure of surface, if the 
square foot is. of any other shape than a foot 
square. So that the term foot square is not 
proper for any surface of a square foot that is 
not a rectangle of 12 inches on each of its four 
sides. 2. Is a square foot and a cubic foot 
the same? A. A cubic foot may be a foot 
square on.each of its six rectangular faces, or 
it may mean the volume of any form equal to a 
cubic foot of 1,728 eubic inches. 
(9299) G. A. B. asks: 

is the temperature of liquid air measured? 
llow is the displacement of vessels calculated ’ 
A. The temperature of liquid air and other 
low temperature is measured by either a hydro- 
gen thermometer or by a platinum resistance 
thermometer. The hydrogen thermometer em- 
ploys the expansion and contraction of that gas 
as a measure of temperature. The platinum 
resistance thermometer employs a_ coil of 
platinum and a Wheatstone’s bridge. The re- 
sistance of the platinum coil is determined with 
accuracy at many points along the scale of tem- 
perature, and by means of a curve its resist- 
ance can be plotted so as to be an indicator 
of the temperature corresponding to any re- 
sistance. This is explained in Sloane’s “Liquid 
Air,” which we cans nd you for $2.50 postpaid. 


(9300) A. J. P. asks: 1. Miller’s 


“American Telephone Practice,’ page 299, 
says: “The high retardation of the ringer 
magnets is obtained by winding them to a high 
resistance with a cemparatively coarse wire; so 
as to obtain a large number of turns in the 
winding.” Is not ‘comparatively coarse wire” 
meant for fine wire? High resistance would be 
obtained with fine wire, and not with a coarse 
one. If he uses a coarse wire, he will not be 
able to obtain a large number of turns without 
increasing excessively the size of the coils, and 
therefore not obtain the result looked for. A. 
There seems to be no reason to suppose that 
Miller, in the paragraph referred to, failed to 
say what he meant. The ‘‘comparatively coarse 
wire” is really a fine wire after all. In the 
example given, the coarse wire is No. 38 sin- 
gle magnet wire, as against No. 38 used by 
other makers. The use of the coarser No. 33 
allows many more turns with the same resist- 
ance, and so a much greater. retardation by self- 
induction, not by obmic resistance, as you 
seem to suppose. In the same paragraph, = Mil- 
ler says, “Resistance in itself is not the thing 
desired, but a great number of turns in the 
winding.” Resistance is the incidental result, 
but the effect desired is not produced by the 
resistance. 2. I understand that the ocean 
cables are operated with a very small current 
compared to the current used on the telegraph 
lines. Is this due to the induction, static or 
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}ern textbooks of astronomy. 


magnetic? And what law applies to it? Please 
give the formula to determine it, if it is, as I 
understand, due to the induction, the waves 
getting bigger as the distance increases. Is it 
right that if a strong current was used on a 
cable, the distance ‘being great, say from Europe 
to America, the induction produced in the con- 
ductors of the cable would be so great as to 
destroy the current before it had reached the 
end of the cable, and would cause a retrograde 
current to flow back to the starting point. A. 
An ocean cable is a Leyden jar. Its static 
capacity is great. No signal can be received at 
its remote end till the charge sent in has risen 
sufficiently to work the instruments. This re- 
quires an appreciable time. A second signal 
cannot be sent till the cable has discharged and 
been recharged as before. This demands that 
very sensitive apparatus be used. <A very good 
presentation of this may be found in Thomp- 
son’s “Elementary Lessons,’’ which we can send 
you for $1.50. 


(9301) G. H. G. asks: 1. Is the ty- 
phoid germ an animal or vegetable organism? 
A. The germ of typhoid fever is a vegetable, as 
are the germs of all such diseases. All bacteria 
or bacilli are plants, and not animals. 2. In 
their course around the sun, the planets Venus 
and Mercury keep the same side to the sun all 
the time. Is this because they are so near to 
the sun that its attraction is so great as to 
prevent a daily axial revolution? And would 
our méon, if it were far enough away from the 
earth, have a similar axial revolution as our 
earth has? <A. If the planets Mercury and 
Venus keep the same face toward the sun, it 
is because the strong attractive force of the 
sun in early times, ‘when planets were soft 
and plastic, raised tides upon them of such 
size that these tides reduced the velocity ot 
rotation of the planets, and brought them to 
rest with reference to the central body. This 
is George Darwin’s theory of tidal evolutions, 
as it is called, which may be found in all mod- 
it is used to ac- 
count for the similar motion of our moon. 3. 
Is the planet Neptune visible to the naked eye 
at any time? A. The planet Neptune is not 
visible to the naked eye. 

(9302) J. M. D. atks: 1. When two 
persons are conversing over the line, and a 
third party takes down his receiver to listen, 
is there any instrument or some other way. of 
finding out at what instrument the receiver 
was taken down’? If so, what arrangements 
would have to be made to do so? A. We do 
not know of any way of telling when a person 
has “sneaked in’ on a telephone circuit already 
in use for the purpose of listening to what is 
being said. One of the systems of “selective 
signaling” would enable one to call a particular 
telephone on a line having only a limited num- 
ber of instruments. You can obtain informa- 
tion regarding these by writing to the dealers 
who supply you with the outfits for your lines. 
2. What kind of an instrument is best to use 
to find out a fault on a line, for instance a 
broken wire, or where it might be grounded or 
the line wires tangled, to designate the place 
where the trouble is without going over the 
whole line? A. Faults and grounds are lo 
eated by capacity and other tests, which re- 
quire galvanometers, condensers, and testing in- 
struments. You will find the processes de- 
scribed with the necessary formulas in Miller’s 
“Telephone Practice,” which we can send you 
for $3. 38. For crossing or bridging the line 
wires so as to stop the noise on a line, as the 
line may be quiet on one place, and a few poles 
further off it may be very noisy, should the 
wires be bridged where the line is quiet, or on 
the poles where there is most noise? We have 
two wires, on cross-arms 30 inches long, and 
about 10 miles long. How often should the 
wires be bridged? A. The prevention of in- 
ductive disturbances upon a telephone ‘line is 
secured by crossing the wires over and under 
at regular intervals, so that the wires in effect 
are twisted slowly around each other thrqugh- 
out the whole length of the line. The long- 
distance lines are thus transported at inter- 
vals of a quarter mile, in a systematic manner 
which is shown by a diagram in the book re- 
ferred to above. 4. How can you find out 
when the dry batteries need repairing? A. A 
dry cell needs renewing when its voltage falls 
.below one volt. The only way in which this 
can be measured is by some one of the battery 
tested, unless you have a good voltmeter, which 
is the best instrument to use for such purpose. 


(9303) F. F. H. asks. Would you 
kindly inform me on the following questions : 
In what position must the carbons of an arc 
lamp be so as to give the greatest amount of 
light? How much light will be emitted when 
the carbons are at an angle of 90 deg., and in 
which direction will the light be thrown? A. 
If an are lamp is to be used in lighting the 
space below and all around the lamp, as in the 
street, it is best to place the positive carbon 
directly above the negative, the centers of the 
carbons in the same vertical line. If, however, 
the light is to be projected in some particular 
direction, it is better to point the positive car- 
bon in the desired direction while the negative 
carbon stands at an angle with the positive 
carbon, so as not to cut off any of the light 
from the positive carbon. They may stand at 
an angle of even 90 deg. The light will then 
be projected nearly in the direction of the posi- 
-tive carbon, and nearly all the light will be 
available. This arrangement is frequently 
adopted in the stereopticon, where the light is 
only wanted in the direction of the screen. 
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Science Notes, 


Benzine is often adulterated with 
petroleum oil, in which case it gives off 
a disagreeable’ and persistent odor.” A 
method of recognizing the fraud consists 
in placing a small piece of pitch in the 
suspected benzine, which, when the ben- 
zine is adulterated, will soon be dis- 
~olved, but will color the liquid less on 
account of the presence of the petroleum 
oil. To judge with certainty, it is well to 
examine the benzine by comparison with 
a type of standard purity (benzol). Ben- 
zine can be distinguished from benzol in 
the following way: Benzine is colored 
violet by a crystal of potassium iodide, 
while benzol is colored carmine. If to 
two cubic centimeters of benzine three or’ 
four drops of a clear éther solution of | 
sandarac (1 to 10) are added, a persist- 
ent cloudiness is produced in the benzine, 
while with benzol, treated in the same 
way, the cloudiness will Soon pass away. 
Finally, if the benzol is shaken with a 
drop of alcohol, it will become clouded, 
while the benzine will remain clear. To 
deprive the benzine of its characteristic 
odor, it is sufficient to let it fall drop 
by drop into a vessel containing sul- 
phuric acid, which is fitted with an ab- 
ducent tube carrying the benzine in the 


: 


iform of vapor to a receiver, in which it 


| 
is condensed as a liquid having the odor! 
vf honey. ‘The temperature of the mix- 
ture of sulphuric acid and benzine ought 
to be carried to about 150 deg. 

Prof. Henri Dufour has drawn up a 
comparison between the reports of four 
European meteorological stations—Lau- 
sanne, in Switzerland; Heidelberg and 
Freiburg; and Valencia, in Spain—upon 
the summer weather of 1903. Their 
data, taken independently, agree at all 
points. The sun’s warmth from Decem- 
‘per, 1902, to July and the first half of 
August, 1903, has undoubtedly been ter- 
ribly below the average; but some con- 
solation is supplied by the forecasts of 
Prof. Dufour, with which the Lausanne 
meteorologist, E. Bahrer, also agrees, 
that signs are exhibited of a return of 
normal weather. The cold and the rains 
of the. last ‘summer were not the 
product of any decline in the power of 
the sun, as some have fearfully conjec- 
tured. “There is no symptom whatever,” 
says the professor, “of any universal 
cosmic change; the increase of cold or 
wet is a temporary accident.. We have 
been affected by a phenomenon which is 
demonstrably partial and limited in time 
and space.” i 

The principal results of a discussion 
in the Annals of Harvard College Ob- 
servatory (vol. xviii. No. 5) are sum- 
marized below. The logarithm of the 
number of stars brighter than a given 
magnitude is equal to a constant multi- 
plied by the magnitude plus a second 
constant. On theoretical grounds we 
should expect that on any reasonable hy-, 
pothesis the value of the first constant | 
would be 0.60. Its actual value for bright: 
stars is about 0.52, gradually dimin- 
ishing to 0.46 for stars of the eighth , 
magnitude, and to 0.35 for stars of the 
twelfth magnitude. An absorbing medium | 
in space, although probable on other, 
grounds, still 
0.60 for bright stars, and does not ac- 
count for the observed values. The co- 
efficient is the same in and out of the 
Milky Way. Accordingly, the distribu- 
tion of stars in both these regions is’ 
identical, or the proportion of stars of 
any given magnitude is the same. The 
number of stars for a given area in the 
Milky Way is about twice as great as in 
other regions, and this ratio does not in- 
crease for faint stars down to the twelfth 
magnitude. The Milky Way covers about 
a third of the sky and contains about 
half of the stars. There is no evidence 
of a limit to the faintness of stars, al-: 
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though the proportionate increase in 
number becomes less for each successive 
magnitude. 


A solid fat has been obtained from 
cocoanut for some years, which has pees 
used in the most varied manner in the 
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preparation of foods. This fat is being 
expressed in large amounts, especially 
in Marseilles, where it is placed on the 
market under the name of ‘Vegetaline,” 
while in Germany it has become known 
for kitchen use under the name of 
“Palmin.” Recently a French firm has 
undertaken to produce this fat at the 
place where the nuts are grown, in 
India, and has placed its product on the 
market under the name of “Cocotine.” 
This is,a pale-yellow, fluid fat that as- 
sumes the consistency of butter when 
put into cold water, and is both taste- 
less and odorless. Cocotine has the ad- 
vantage of not becoming rancid and of 
not losing its fresh and mild taste for 
months even if exposed to the air. The 
production of this fat in Marseilles 
amounts to six hundred barrels monthly. 
It could be employed as substitute for 
lard and for petrolatum in pharmaceu- 
tical practice. A vegetable fat called 
“nucoline’” is very similar to cocotine.— 
Pharmaceutische Centralhalle. 

Dr. Ramsden, of the Royal Society of 
Great Britain, has been carrying out a 
series of experiments in connection with 
the surface tension of liquids. If a ves- 
sel containing water be closely examined, 
a thin skin or membrane will be ob- 


served floating upon the surface. Al- 
though apparently substantial, the skin 
cannot be detached from the water. In| 


the case of sticky liquids, however, by ; 
skillful manipulation this membrane can 
be detached, which action demonstrates 
the fact that the skin has a separate 
existence, and is not, as it were, an in- 
herent part of the liquid.: In the course 
of his experiments, Dr. Ramsden placed 
a number of candle ends in a vessel of 
water. They were observed to assume @ 
position of symmetry without any ex- 
traneous assistance. When, however, the 
candles were inserted in a liquid which 
was slightly sticky, they remained in 
exactly the same positions in whichthey 
were placed, proving the existence of some 
opposing force which prevented the | 
candle’ ends from adjusting themselves. , 
This force was clearly the surface mem- 
brane on the liquid. Dr. Ramsden’s 
next experiment was still further inter- 
esting> He blew a number of bubbles in 
the liquid, and then deflated them by suc- 
tion. The bubbles, however, did not en- 
tirely disappear, but left behind them 
secondary bubbles, the extraordinary 
point of which was that they were not 
spherical or oviform in shape, but as- 
sumed the form of inverted cones. Such 
formation is impcssible without the as- 
sistance of a solid. Dr. Ramsden pointed 
out the fact that on the surfaces of all 
limpid solutions, which can _ produce 
bubbles, there is this thin albeit solid 
skin, and he demonstrated by mechanical 
effort that it is possible to heap these 
membranes together in such a manner as 
to cause them to form opaque solid 


masses. These masses can be separated 
from solutions of one in one million 
parts. 

Radium has still another curiosity to 
number among its remarkable phe- 
nomena. In the Electrician it is chron- 


icled that Mr. E. Dorn inclosed 30 milli- 
grammes of Buchler’s strongest radium 
bromide in a tube of Jena glass free from 
alkali and 6 centimeters long. This was 
done last December. At the end of May 
he wanted to open the tube. Just as he 
was applying a three-cornered file, and 
had only slightly scratched the surface, 
the glass was pierced by an electric spark | 
with an audible noise. The phenomenon! 
may be explained by supposing that the 
negative electrons had escaped through 
the walls of the tube, which were 0.3 
millimeter thick, and a positive charge 
remained. Negative ions would then ac- 
cumulate on the outer. surface of the tube, 
and this accumulation would be facili- 
tated by the ionization of the air around. 
Since the author held the tube in his left , 
hand and the file in his right, the dis- 
charge was rendered possible. But it is 
remarkable that a difference of potential |! 
capable of puncturing at least 0.2 milli- 
meter of glass should have been pro- 
duced. 
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Engineering Notes. 

After certain tests of abrasive wheels 
made at Sibley College, the metal re- 
moved was micro-photographed. The pho- 
tographs, it is said, show that the metal 
removed by emery wheels is in the form 
of minute globules; that from carbo- 
rundum wheels is in the shape of chips or 
shavings. This seems to show that an 
emery wheel “grinds” or wears the metal 
off, while the carborundum wheel cuts it 
off in a manner much the same as a mill- 
ing cutter. This is an important distinc- 
tion. It not only indicates that the car- 
borundum wheel should be the most 
efficient in metal removed for the same 
power, but that heating should be much 
less, since it is cut off instead of being 
abraded by friction. The wheel that heats 
the least, other things being equal, should 
give the most accurate work. 


According to careful experiments made 
by Prof. S. P. Thompson, a square foot 
of uncovered steam-pipe filled with the 
vapor of 100-pound pressure will radiate 
and dissipate in a year the heat put into 
3,716 pounds of steam by the economic 
combustion of 398 pounds of average 
coal. Thus, 10 square feet of bare pipe 
corresponds approximately to the waste 
of two tons of coal per annum. Another 
experimenter, testing the various ma- 
terials employed for wrapping, concludes 
that the saving in condensation effected 
with the best form of mica covering is 
nearly 88 per cent—that is, calling the 
loss of heat with bare pipes 100, the loss 
when wrapped with mica-packing would 
be 12. Asbestos covering seems to be con- 
siderably inferior to mica, and cements 
less desirable than either. 


Some twelve montns ago a motor 
schooner, the “Sirra,’ was constructed at 
Rotterdam, with the propelling engine 
consisting of a 50-horsepower gasoline 
motor. The vessel was constructed as an 
experiment to ascertain the feasibility 
of adapting this class of engine to small 
vessels. The craft has only been em- 
ployed during this period for coasting 
purposes, but it recently completed with 
conspicuous success its first sea voyage 
from St. Petersburg to Dundee, Scotland,: 
with a freight of oilcake. The “Sirra” 
is the first gasoline-motor-propelled vessel 
to undertake a sea voyage. The most 
prominent features of this type of craft 
are the small space occupied by the ma- 
chinery, the absence of coal bunkers, 
which consequently renders greater space 
available for freight, and a clearer at- 
mosphere on board. During the twelve 
nonths no mishap or breakdown, except 
of a temporary minor character, has been 
encountered, so that new possibilities ap- 
pear to be available for the gasoline en- 
gine. 


The engineers of both the elevated and 
subway lines in operation or in the course 
of construction are very much concerned 
about the matter of the noise made by 
the moving trains. No end of experi- 
ments have been made with a view of 
suppressing the din, but with very little 
success. The latest suggestion to be tried 
with this object in view has been that of 
ballasting an elevated structure with 
broken stone, much the same as the more 
important surface lines have been treated, 
in the effort to secure a perfect roadbed. 
For a stretch of about three train lengths 
on the circuit between Rowe’s Wharf and 
Congress Street, Boston, the sleepers have 
been boarded up from the under side, and 
the rails raised about four inches, and 
the spaces filled to the level of the tracks 
with rock ballast. It is the first time 
in the history of railroading that the 
well-known principle of rock-ballasting 
has been applied to an elevated structure. 
The stone has not been in place long 
enough to warrant any decision, but on 
account of the great expense which would 
be entailed by its general adoption, the 
whole line will not beso treated unless its 
advantages are shown to be very great. 

The economy in floor space _ possible 
with steam turbines is illustrated by the 
fact that turbo-generators of the Parsons 
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type, rated at 5,500 to 8,280 kilowatts, 
occupy a space measuring only 51% feet 
by 14 feet by 12 feet. A 6,500-kilowatt* 
turbo-generating set is being built by 
Brown, Boveri & Co., which measures 
59 feet by 10 feet by 10 feet. A Curtis 
turbine of 5,000 kilowatts is running in 
Chicago; this is a combination of the 
Parsons and De Laval systems, and is ar- 
ranged with a vertical shaft. In shape 
it is cylindrical, and, including turbine 
and generator, stands 25 feet high with 
a diameter of 14 feet. It may be interest- 
ing to note that there are over 500,000 
horsepower of turbines in use or on order, 
and twenty-four stations in this country 
use the turbine more or less. 


It is known that when a cylindrical 
rod is struck by an approximately axial 
blow, the particles of the rod perform 
in general elliptic vibrations, the axes of 
which vary in direction at different 
points, and it was one of the objects of 
a study reported in the Abhandlungen of 
the Bavarian Academy to find how far 
a gun-barrel behaved in the same man- 
ner. A number of military Mauser 
rifles were furnished with projecting 
wires, and the motions of their shadows, 
thrown on a screen by a lens, were pho- 
tographically recorded side by side with 
a tuning-fork trace. It was thus found 
that the vibrations are in general of an 
elliptic character, and consist of a funda- 
mental and overtones. The periods of 
vibration of the prime and first two over- 
tones are of the order 0.04, 0.008, and 0.002 
of a second. It was arranged that the in- 
stant of the bullet leaving the muzzle 
should be shown by a white dot on the 
phgtograph. The diagrams given show 
that in one case (that for a 6-millimeter 
Mauser rifie) the bullet is clear of the 
barrel before any defiection due to vibra- 
tion has occurred. This is obviously an 
important practical result. 


The Paris Municipal Committee, ap- 
pointed to investigate the recent tunnel 
disaster on the Metropolitan Railroad, 
-has made: its report, indicating the re- 
forms which should be immediately made 
in the underground railroad system of 
Paris. The principal proposals are that 
the present system of a motor car at each 
end of the train should be suppressed; 
the motor cars must ‘be capable of isola- 
tion from the train; in case of the slight- 
est fire, the train must be stopped and 
the motor cars isolated; telephones and 
speaking tubes must be provided at rea- 
sonable intervals along the line; the 
number of employes at the stations 
must. be increased; the platforms must 
be. cleared of every obstruction and 
lighted ‘by an electric current, indepen- 
dent of the currents supplying the trac- 
tion or the lighting of the tunnels; and 
numerous lamps must be placed to in- 
dieate the direction of the exit. The re- 
port states that it is proposed to insist 
that later on incombustible rolling stock 
be used and that refuges be constructed 
in the tunnel walls. 


With the bad waters in the Southwest 
and under the necessity of providing en- 
gines enough for the trains, an effort 
is being made to extend the life of fire- 
box sheets by removing in every pos- 
sible way all unnecessary thicknesses of 
metal between the fire and the water. 
In this connection crown bolts with large 
heads are giving place to crown stays 
resembling stay bolts having taper 
threads in the crown sheet and riveted 
over like stay bolts. On a number of 
roads opinion favors wider mud rings 
with 5-inch water spaces at the bottom 
of the water leg. There is also a ten- 
dency toward widening the spaces be- 
tween tubes, making 1-inch bridges in- 
stead of the narrower spaces now preva- 
lent. Several roads are now experiment- 
ing in this direction. They are prepared 
to sacrifice some tube heating surface 
for the sake of securing more water 
space around each tube in the hope of re- 
ducing the amount of tube leakage. 


© 1904 SCIENTIFIC AMERICAN, INC. 


B---OK AUTOMOBILE 
Sponge Rubber Tires 


Combine weight and resilienc) of Pneumatic Tires. 
Compiete freedom from punctures and ieaky valves. 
All kinds of MECHANICAL Rubber Goods. 


Any mformation cheerfully given. 
WESTERN. RUBBER CO., Goshen, Ind. 


SEARCHLIGHT 


Clear View Acetylene 
Searchlight 
For Steamboats, Sail Boats, Yachts, 
Docks, Camping Grounds, Fire 
Hunting, Signal Lights, 
Locomotive Headlights, etc, 
Write for catalogue 
American Acetylene Stove Company 
503 Masonic Temple 
Minneapolis, Minn. 


has never been 
given free for selling 
$3.60 worth of goods 
aS some want you te 
believe, but if you 
send us your name 
and address, we will 
send you ost. 
Raid, and Trust 

ou with 36 of the 


SEND FOR FREE LIST OF 
RECORDS & TALKING 
MACHINES, 


handsomest and 
fastest selling ar- 
ticles ever made; 
easily sold in half 
an hour at 10c.each. Whensold send the money, $3.60, and we 
will seug you a guaranteed A.Q.Columbia Graphophone with 
three-song record. In case you are not pleased with the 
Graphophone, send it back to us and we will allow you 8.50 on 
the purchase of any machine you may select from our catalogue. 
We will forfeit $1,000 to anyone proving any trick or catch about 
this offer, or that we give a toy machine or one that must be turned 
by hand. Our machine is a key winding, self-playing Columbia 
Graphophone, and with three-song record,,is the greatest premium 
ever offered. Send for free list of records and graphophones. Send 
your reply to us at once and he treated fairly. A trial costs nothing. 
Address plainly, W. 8. SIMPSON, Dept. 19, New York. 


$100. to $300. MONTHLY, 


<> Men and women. Salesmen, Managers and General 

«; Agents. Delightful business year round. Hustlera 

. getting rich. Write today for brand-new 

Pay i \ plan and Special Offer this month. 

} He ‘: uN LOO per cent profits. No risk. Goods 

lh Maarieks well advertised. National reputation. Fully 

ict guaranteed. Customers delighted. We're an 

k He old firm, capital $100,000.00. Oatalogue 

i ) ch FREE. Any energetic man or woman can 

PU 

All the Standard machines SOLD or RENTED ANY- 
WHERE at HALF MANUFACTURER®’ PRICES, 
¥ Shipped with privilege of examination. Send forCat. 


get good position,paying big wages. 
WORLD MFG. CO., 
Typewriter Emporium. 203 LaSalleSt., Chicago 


81 World Bldg., Cincinnati, Ohio. 


All of SUNNY JIM’S CGorres- 
pondence is done on 75 


UNDERWOOD 
TYPEWRITERS 


THE 


Premier 


The World’s Best Typewriter 
SAVES TIME ALL THE TIME 


Not only by its speedy and ac- 
curate operation, but throughout 
its entire use and maintenance— 
in putting in the werk, chang- 
ing from one kind of work to 
another, making corrections, 
changing ribbons, making re- 
pairs, and in all ways which 
lighten labor and avoid delay. 
=—@ It saves time not merely for a 
| day, but for weeks, months, and 
> years. 
Sené for booklet, which explains why. 
The Smith Premier 
Typewriter Co. 


EXECUTIVE OFFICE, 
287 Broadway, 
New Vork, 
FACTORY, 
Syracuse. N.Y. 


Branches in all large 
cities. 


110 


Scientific 


American 


JANUARY 30, 1904. 


6 


; 


A practical timekeeper 
for $1.00 seems almost in- 
credible, yet in this age of 
ae , mechanical wonders it is 
an accomplished fact. 

It isexplained by a steady output of 
over 6,000 watches daily (in 1903), made 
by machinery and all exactly alikeand 
exactly right. 

No guarantee can make a watch rn 
better, but it does give assurance to the 
buyer—see ours. NON-MAGNETIC. 


Sold everywhere or post paid by us. 
‘ASK FOR AN 
INGERSOLL— 
NAME ON DIAL 

Robt. H. Ingersoll & Bro. 


Dept. 25 
51 Malden Lane, N. Vo © cetherwithitis Agreementand 


Mokets 67 Cortlandt St. N.Y, City 
; Fs That if withour misuse 
gins For falls 10 keep good time 


THIS BOOK IS FREE 


A Better 
Position, 
Shorter 
Hours and a 
Larger Sal- 
ary await the 
Rapid Calcu- 
lator. We 
willsend free 
to the first 
1,000 who 
apply a copy 
of our new 
book which 
offers sug- 
gestions for 


TEST- 
ING 
SPEED 


in figures 
that will be 
of use to 
anyone. 

Tt shows 
howthe 
work of 
hours may 
be done in 
minutes and 
explains 
how you 
may become 
a rapid cal- 
culator. It is 
Free. 
Address 


Conmenciat Correspondence aces 
Rocnester, N. Y. 


Commercial Correspondence Schools, 
:~ 844A, Schools Bldgs., Kochester, N. Y. 


15th printing of the 

“ Automobile Love Story 
withan American Hero- 
ine and vivid scenes in 
France,Spain and Italy, 
$1.50. S3 Se Se Se 


The 
LIGHTNING CONDUCTOR. 


Cheerful Ameticans (6th printing $1.25). 
Contains 3 delightfuf Auto Stories, . . . 
HENRY HOLT & CO., 29 W. 234 St. N. Y. 


“The Sharer’ 


A new foot power that can be applied 
to all light machinery. A kick starts 
the machine and an occasional kick 
keeps it going. Sendfor our Booklet. 


SLOTKIN & PRAGLIN, 
210A Canal St., New York. 


The most efficient, economical and durable machine in 
existence. No possibility of acid absorbing moisture. 
Bottle absolutely sealed. 

Prominent Automobile Concerns Equipped with 

" “U, S.” Fire Extin; .eT8 3 
Manhattan Automobile Co., Steam Vehicle Co,, U. 
S. Long Distance ‘Automobile Co., Homan & Shulz 
‘Locomobiles), -‘Spaldiug & Bidwell, Automobile 

mpany of Ame: Automobile Strage Co., In- 
ternational Automobile Co,, Sidney Bowman Auto- 
mobile Co., Smith & Mabley, N. Y. Automobile 
Exchange Amer, Automobile Storage Co., Pioneer 
Automobile Co,, Electric Launch Ce. (Bayonne), 
Marine Engine & Machine Co., Gas Engine & Power 
Co,, Victor Automobile Storage Co., Central Auto- 
mobile Co., Motor Vehicle Repair & Storage Co., 
Scientific American Building. 

You can LOAD and SHOOT it at will. No Stop- 
cocks, Screws or Vaives to turn or corrode, Simple 
aia Bucket to operate—so simple any one can use it. 

“U.S.” Machine Tested to 350 Ibs. Once 
charged it is always ready, day or night. Cannot 
get out of order through neglect or long standing. 

Agents Wanted in all oreign Countries. 
The “U.S.” Fire Extinguisher 
Mfg. Co., 134 W. 28d St., New York City 


If souare the owner of ao Automobile or Yacht, you 
need a set of our Improved Adjustable § Wrenches. 

Weare makers of the Anest line of wrenches in the 
warket. Send forcatalog W. 

“ BEMIS & CALL HARDWARE & TOOL CO., 


Springfleld, ry a ® a *® 


SOME 1904 TOURING CARS. 

(Continued from page 79.) 
of being cast in pairs, as are the cylin- 
ders of the 35-horsepower motor. This 
is the only radical difference between the 
two cars. The jump spark method of ig- 
nition only is employed in the smaller 
motor, and there are a number of 
changes and modifications in details. The 
wheel base of the car is 92 inches; the 
wheels are 34 inches in diameter, fitted 
with 4-inch double-tube tires. The trans- 
mission mechanism is designed for three 
forward speeds and a reverse. 

The two models may be equipped with 
different styles of bodies, and several 
options in finishes and upholstering are 
offered. 

The Elmore Manufacturing Company, of 
Clyde, Ohio, was one of the first firms, 
and is, we believe, still the only one, 
building automobiles with a _ two-cycle 
motor. : 

The 1904 type of motor is a single- 
cylinder, horizontal motor, of 7. horse 
power. Its normal speed is 800 R. P. M., 
and the bore and stroke are 4%4 and 4 
inches respectively. The motor is now 
lubricated ‘by a pressure feed oiler that 
shuts off automatically when the engine 
stops. The two large oil cups for: sup- 
plying oil to the cylinder and crank case, 
and the grease cups for the shaft bearings 
are no longer employed. The carbureter 
is attached to a pipe on one end of the 
crank case, and the spark plug can be 
seen projecting through the wall of the 
cylinder head. The transfer passage 
from the crank case to the cylinder is on 
top of the motor, and is fitted with a 
cover held down by six bolts. The ex- 
haust pipe is seen below the motor, and 
the two water pipes are seen in the head 
and side of the cylinder jacket respec- 
tively. A pet cock in the cylinder head is 
used to determine whether the motor is 
firing. 

The carbureter used with the Elmore 
motor has been specially designed for 
this type of engine, and is said to give 
a constant and unvarying mixture at all 
speeds. The air enters through holes near 
the bottom, and is drawn up past the 
spraying nozzle in such a way as to in- 
crease the suction in direct proportion to 
the speed of the motor. An auxiliary: air- 
throttle is fitted, besides the regular 
throttle in the inlet pipe, with the result 
that the suction is practically the same, 
whether the motor is throttled or not. 
This makes it possible to run the motor 
at very slow speeds, and yet have it de- 
velop a reasonable amount of power. 

The photograph of the tonneau car 
shows at a glance the method of hanging 
the motor upon two brackets beneath the 
side bars of the frame. On the other 
side of the motor there is a planetary 
gear transmission, giving two speeds and 
a reverse, and furnishing a direct drive 
to the rear axle on the high speed. The 
single lever shown at the side controls 
the speed change mechanism. The gaso- 
line tank is seen under the seat, and the 
batteries and spark coil are’ in a box 
beneath the fioor. The car is fitted with 
two brakes, one on the transmission gear, 
and the other acting on a double. drum 
on the rear axle. Radiating coils are 
fitted. at the front of the car, and the 
water is circulated by a positively-driven 
pump. The water tank is placed par- 
tially in the box in front. Roller bear- 
ings are used on the rear axle, and ball 
bearings on the front wheels. Three-inch 
tires of the detachable type are used on 
the 28-inch wheels, while the wheel base 
of the car is 70 inches, ‘and the tread 
standard. Besides the tonneau machine 
shown, the company makes two other 
runabout models fitted with twin cylin- 
der, vertical motors, and a three-speed 
planetary gear transmission. All three 
of these models are capable of 25 miles 
an hour. 

The two-cylinder Royal tourist has a 
16-horsepower vertical motor, which runs 
at a maximum speed of 1,300 R. P. M,, 
and is capable of being throttled down 
as low as 250. The crank case is made 


mass | Of aluminium in order to reduce weight 


and add strength, and aluminium castings 
are used throughout wherever practjc- 
able. The inlet valves work automatic- 
ally, and are accessible by simply remov- 
ing three nuts and loosening a universal 
joint on the inlet pipe. The governor 
acts upon the throttle, and makes the 
action of the motor very fiexible under all 
conditions. An improved cone clutch is 
used, with a universal connection between 
it and the change-gear case. The latter 
is of the three-speed and reverse, sliding 
gear type. It is inclosed in a dust-proof, 
oil-tight, aluminium crank case, with 
direct drive on the high speed through 
a driving shaft having two universal 
joints, to the bevel-gear drive on the rear 
axle. The rear axle is of very rigid con- 
struction, with roller bearings through- 
out and with a truss rod underneath. 
Both pedal-operated - transmission and 
hand-operated wheel-hub brakes are fitted. 
It is impossible to Ghange the speed gears 
without throwing out the clutch. The 
front wheels have roller bearings, with 
forward steering gear connection, oper- 
ated by a very substantial steering gear 
of. the wheel type. The frame is of the 
pressed-steel type, made from polished 
‘cold-rolled stock. It is mounted on very 
long 2-inch springs, forward and rear, 
that will insure e and comfortable 
riding under all conditions. The wheels 
are equipped with 314.by 34-inch heavy, 
detachable tires. The wheel base is 90. 
inches; the tread 56 inches. The spark 
regulator and throttle control are oper- 
ated at the wheel, while the spark coils 
and forced-feed oiler are placed on the 
dash, within easy reach of the operator. 
The oiling device gives a positive feed to 
the motor, and all principal bearings of 
same, as well as the transmission gear. 
The latest type of cellular radiator with 
fan attachment is used, thus doing away 
with the auxiliary tank and unnecessary 
piping. The gasoline tank holds 15 gal- 
lons, and is located under the front seat 
of the body. 

The body is a modified form of the 
“King of the Belgians’ type, and is 
made entirely of aluminium. An oval, 
top-hinged hood of the latest type makes 
the motor at every point easy of access, 
and gives the car a long and very smart 
appearance. The complete car weighs 
less than 1,750 pounds, and is capable of 
speeds up to 40 miles an hour. It has a 
full equipment of gas and oil lamps, long- 
tube horn, and a full set of tools. A 
canopy top and side baskets will be fur- 
nished extra if desired. 

The four-cylinder model develops 32 
horse power, and, in detail of construc- 
tion of the chassis, is an exact duplicate 
of the two-cylinder model, with the ex- 
ception that two of the double-cylinder 
motors are placed side by side, with an 
extended aluminium crank case. The 
other parts of the chassis, including the 
transmission and axles, are constructed 
so that they may be used for the two 
or four-cylinder car. The latter machine 
weighs 2,000 pounds, and is capable of 
speeds up to 50 miles an hour. 

The principal improvements in the 
mechanism of the 1904 Winton touring car 
are minor ones. Chief among them are 
improved clutches consisting of a beveled 
steel plate that presses into a similarly- 
beveled, hollowed-out portion of ‘the 
bronze gear, and that is said to always 
hold, although it runs in oil; and a new 
pressure-feed oiling device with a small 
tank below the motor, from which the 
oil is pumped up by a cam-driven 
plunger pump, and fiowed over all the 
bearings of the motor and transmission. 
The crank shaft has been enlarged, as 
well as several other parts which it was 
deemed prudent to strengthen somewhat. 
The addition of .a handsome canopy top 
has done much to make the Winton a 
very attractive car, besides making it 
a thoroughly serviceable one in all kinds 
of weather. ‘ 

To meet the desires of those who ad- 
mire the distinctive appearance of the 
tonneau style of body but prefer elec- 
tricity as a motive power because of its 


Hutomolile Educator. 


PRICE? 2 


cA Sraclice g 
=>. Cheatise 


Homan’s ‘‘Self-Propeiled Vehicles” is 
uuquestionably the Standard Hand-Book for 
Owners, Builders, Operators, Repairmen and 
Intending Purchasers, 

Deals comprehensively, clearly and concisely 
with the construction and successful operation of 
the various types of Motor Carriages driven by 
Steam, Gasoline and Electricity. 

626 pages, copious index and about 600 flustra- 
tions Attractively bound in ‘Automobile Red,” 
with gold top and with gold lettering. Postpaid 
to any address for 82.00. 

Complete list of contents sent free on application. 
THEO. AUDEL & CO. 

Educational Book Publishers 


68 Fifth Avenue, New York 


AUTOMOBILE 
Charging and Electric Lighting 


Plants run by Gas, Gasoline, Kerosene 
. »- « » . andSteam ..... 


Our Specialty Is Furnishing the Best Power for 
———_——__———-Each Case———__—_—___—_ 


A. F. CARVER, 107 Liberty St., N. Y. 


Fork Braces 

Switch Grips 

Idler Pulleys 

Rear Wheel Pulleys * 
Frame Fittings, etc. 


Frames and Parts of 
all kinds to order 


HART MFG. CO, 
370 Atlantic Ave. 
BOSTON. MASS. 


Up-to-date Engines 


sion Gears 
Equal to the very 
latest French 
Productions 


a 


and Transmis- 


5 Engide and Transmis- 
ston Gear that will give guaranteed Satisfaction, ready . 
to placein running ,ear,  ringines from 5 to 40 b. p. tor 
Automobiles and Launches. Number of cylinders, 1. 2, 
3, 4,6and8. Tnis Engine and Transmission gear is the 
result of over five years’ experience. Its special feat~ 
ures are: Mechanically operated valves, siding gear 
transmission of three speeds forward and one reverse, 
operated with one lever. Air-Cooled and Water- 
Cooled Motors. Air-Cooled Motors, 1 to 3 Cylinders, 
2to15 bp. Water-Cooled Motors, 2-8 Cyl’d’rs, 10to 40 b.p. 


Trebert Gas Engine Co.,160 Main St.,W. Rochester,N.Y. 


lt Joggles the Scale Off 


THE BALANCE Sheet shows you that boiler scale 
robs you of heat units. Why waste coal when the 
Dean Boiler Tube Cleaner (not Scraper) can be bought 
for $100 downward? Saves its cost in coal in six months. 
No explosions. Write to-day for literature and list of 
big Cees: U. 8. Steel Corporation has 106, Standard 


WM. B. PIERCE CO. 
320 Washington Street, Buffalo, N. Y. 


New Standard “Autogas” 
> Battery sets for Automobiles, 


New Stanoar 


Autocycles_and Launches. 
Reliable. Highly Endorsed. 
Long Life. tandard U. 8. 
Naval Batteries. Regular & 
cell set. oak case, $500. We 
make all sbapes andsizes at 
reasonable prices. These 
battery sets are absolutely 
standard and not equaled. 

Search Lights, Electric Gas Lighters, 

Automobile Lighters. 


Push the but. x 
ton, it lig hts. 
For all uses 


ZAUTOGAS 
TRADE -MARK 
GAS & GASOLINE ENGINE 
DRY BATTERY 


Ral OP vexe Electric Searchlight. 
press prepaid. Extra batteries, 85 cents. 


Absolutely safe around Gasolere Automobiles. 
Money makers for bright people. Agents wanted. 


WM. ROCHE, Inventor and Sole Mfr., 
42 Vesey Street, New York, N. Y. 
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bie oe oe 
JONES SPEEDOMETER 


enables youto keep within the speed Iimfttoacertainty. Attached 
to your automobile this instrument indicates constantly the exact 
ape'ed you are travelling. 


JONES SPEEDOMETER. 


123 W. 32d St., N.Y. 


._ The **Crescent”? Feathering 
and Non-Feathering Reversible 
Speed Propellers. For Auxiliary 
Yachts, Gasolene, Kerosene and 
Steam Launches, ‘** Nothin 

likethem.” ‘‘ Nothing equa’ 
to them.’? Simple and strong, 
Smooth hub., True screw. 2, 


Patented and 4 bladed. Patented. 
SPECIAL: “Little Giant ’’ Gas and Gasoline Motors. 
Stationary, $68.60; Marine, $78.60. 


‘or particulars 


silent operation, its simplicity, and cleau- | puLUTH Gas ENGINE WORKS, Duluth, Minnesota. 
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liness, the Woods Motor Vehicle Company, 


of Chicago, has brought out, as one of its 
latest models, an electric tonneau car of 
five electrical horse power. This has the 
superficial characteristics of the gaso- 
line tonneau car, including the front bon- 
net and wheel steering, but in this case 
the bonnet covers half of the battery cells, 
and the motors are suspended below and 
in front of the rear axle, the armature 
Pinions driving direct to external spur 
wheels bolted to the drive wheels. The 
remaining twenty cells of the forty-cell 
battery are under the frontseat. The bat- 
tery is of 160 ampere-hour capacity and 
is expected to drive the car 60 miles on 
one charge over asphalt or good macadam 
‘streets. The motors, of which there are 
two, are of 2% horse power each. The 
controller gives four forward speeds (5, 
10, 14, and 18 miles an hour) and one 
reverse. There are two brakes, one op- 
erated by the foot and the other by the 
controller hand lever. 


The body, the tonneau portion of which} 


is removable, is mounted on a Woods 


running gear extended to an 88-inch} 


wheel base and fitted with 32-inch front 
and 36-inch rear wheels of artillery type. 
The wheels have steel hubs and are 
equipped with 2%-inch solid rubber tires. 
‘The tread is 56 inches. The seating 
capacity is four passengers and the oper: 


ator, and the weight complete is 3,200} 


pounds. \ 
Other new models offered by the Woods: 


Company are the “Queen Victoria,” an|: 
extension-front brougham, and an inside- |: 


operated brougham or physician’s coupe. 
The distinguishing new features of these 
are the dividing of the battery so that 
half of the cells are carried over the front 


axle and the rest over the rear axle; 


thereby distributing the weight more 
evenly on the running gear, and the use 
of downwardly-curved horns at the front 
of the vehicle to connect with the springs. 


———_94-e 


Electrical Notes, 


A new surface-contact system of .elec- 
tric traction ag applied to railways was 
put on trial recently in America on a 
mile of experimental line on the Pennsyl- 
vania Railroad. Report states that a spéed 
of 85 miles an hour was attained, and 
that in other respects the results were 
successful, ; : 


On the subject of paper insulation the 
American Steel and Wire Company has 
made extensive tests with paper-insulated 
wire and cables with results that are con- 
sidered very important. As a consequence 
of these tests this paper insulation has 
been adopted for the New York under- 
ground system. 


‘At the exhibition of motor cars in Paris 
the Ducommun 24-horsepower car has a 
motor fitted with automatic induction 
valves made in one piece, the valve ring 
and guide being formed in halves. so 
fashioned that upon the valve and its 
seating being withdrawn from the valve- 
box the valve itself can be detached. and 
quickly replaced. 


The authorities in charge of the tele- 
phone service in Japan have decided to 
employ only girls, both for day and night 
duty, at the various exchanges. Men 
were formerly employed for night work, 
but this arrangement proved unsatisfac- 
tory. This branch of the service gives 


employment to 3,017 hands, of which num-| 


ber 1,129 are girls, 


The total energy generated and used | 


at the St. Louis Exhibition will be close 
upon 50,000 horse power. Over 80 per cent 
of the electric energy. will be in 6,600- 
volt, three-phase, 25-cycle current. The 
largest unit will be an 8,000-horsepower 
steam turbine, and the next largest a 
5,000-horsepower compound horizontal and 
vertical reciprocating steam engine. 


At Baku, on the north side of the 
Caspian Sea, an electric power station 
has been: erected for supplying power to 
the oil wells in that locality.. There are 
2,000 oil wells, scattered among a num- 
ber of villages. These produced -last 
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You've Been Promised 


ANoiseless T 


For a Good ManyYears 


Here It Is 


———— 
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4 haa 1904 Pope-Toledo Touring Car, weighing only 2.350 Ibs., 24 actual brake 
horse power (developing much greater power) is an actual realization ofall 
that you have expected and been promised for the past ten years. 


This superb car the 


Price, $3,500 
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“The Quiet, Mile-a~-Minute Car ”’ 


literally skims along the roughest road with no perceptible noise beyond the mere 
“purring” of the chain drive. The experiment and experience of years have 
culminated in the production of an engtne, and a mixing device to feed that 
engine, which are unique both in principle and results, 


Catalogue and name of our agent in your vicinity o request. 


POPE MOTOR CAR CO. 


3099 Central Ave., 


TOLEDO, OHIO. 


Members Association Licensed Automobile Manufacturers, 


“The Car with the 
Jar and Doubt Left Out 


The 1904 Model of the 


YALE s&s. 


Touring Car 


‘has every desirable feature of the best domes- 
tic and foreign built cars costing $2,500 to $5,000, 
and the price is 


$1,500 


The VALE is equipped with a two-cylinder, 
opposed type motor; two speeds forward and 
reverse; chain drive; and will take easily any 
road any other car can trave!. The cur com- 
fortably seats foar people. In outline, styte. 
and appearance, no other car, at anything like 
the price, can approach it. 


Our 1904 catalogue contains en; 
jogs from photograpbs of the 


Ve 
and full specifications. Before i 
buy, it will pay you well to get into 
correspondence with us, ; 

THE KIRK MANUFACTURING CO. 
953 Oakwood Av.,' Toledo, Ohio 


Members Association Licensed Automobile Manufacturers. 


The finest an most 
complete autosup. 
ply catalog ever 
issued. Will beoff 
the press ina few 
days. Send for a 
copy, tf you buy 
auto goods. It wiil 
save you money, 
We are jobbers 
in automobile sup 
plies and special” 
ties. 
THE POST & 
LESTER CO. 
Hartford, Conn, 
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p-to-date 1 
ignition 


Get Our 190 
of Jump. Spirk } 
Apparatus, Coils, Plugs, 
Dynamos, Lock-Switches, 
. Combination Coils for ma- 


Catalogue 


and see our u 


AUTOMOBILE 


SUPPLIES 


American Indestructible 
Insulated Mica 


rine work, Ammeters, etc. 
Double 


We make nothing but the 
best, arid. aim to please and 


satisfy our customers. 


Core Spark Plug. 


Our New Catalog 


AMERICAN COIL CO. 


West Somerville, Mass. 


now perfection. 


facturers, 


THE ROOT BROS. 


Plymouth, 


This machine will grind a lawn 
mower perfectly in 15 minutes, 
and is destined to revolutionize 
the whole business. 
proved over old models, and is 


Greatly im- 


Energetic men 


and ‘boys make $10 per day using 
it. Nothing like it on the market. 
For prices, etc., address the manu- 


co. 
Ohio 


What Do You Want To Buy? 


We can tell you where to buy anything you want. 


Write us for the addresses of manufacturers in ANY 


line of business. 


Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING. DEVICES, 
MUNN & CO., Publisacrs of the SENTING amKnICAN, 361 BROADWAY, NEW YORK. 
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Ideal Lawn Mower Grinder 


year about 11,000,000 tons of oil. 

central station has an output of 1,500 
horse power, and is located near the shore 
of the sea, so that the water might be 


The 


used for condensing. There are four 
tubular boilers,.using as a combustible the 
waste.product from the oil refineries. The 
station contains two 750-horsepower en- 
gines, having each three cylinders, and 
each driving a three-phase alternator 
which generates 6,500 volts at 100 cycles 
per second. Each alternator has its own 
switchboard. The transmission line ex- 
tends eleven kilometers from Baku. At 
sub-stations the voltage is lowered by 
transformers to 1,100 and supplied to the 
motors, which have an output of between 
thirty and fifty horse power. This type 
of plant was adopted to diminish as much 
as possible all fire risks arising from the 
character of the work.—L’Electricien. 


In 1885 the Vierina conference decided 
to use a tuning fork upon a sounding 
board, and actuated by an electromagnet, 
in order to obtain a longer period. At 
the time, attention was called to the 
fact that the magnetic field might change 
the pitch of the fork, and some attempts 
were made by various investigators to de- 
tect such an effect. Herr O. Kirstein has 
made a careful study of this matter, and 
by using two forks in tune when vibrating 
freely, he found that they were ‘no longer 


‘}in tune if one of the forks was actuated 


by. an electromagnet. By selecting two 
forks not exactly in tune, and observing 
the beats, and then by changing the 
period of either one, he was able to 
determine the effect of the magnetic field. 
The following are his conclusions: If 
a tuning fork vibrates in a magnetic field 
in such a way that the lines of force 
are perpendicular to the plane of vibra- 
tion, the pitch of the fork is raised. On 


‘{the other hand, if the lines of force are 


parallel to the plane of vibration, the 
pitch is lowered. The change in pitch 
is .directly proportional to the field 
strength. The effect of the magnetic field 
is only temporary. For a given field 
strength the decrease in the pitch is 
greater than the increase. If the plane 
of vibration of the fork lies at forty-five 
degrees to the lines of force, there is no 
change in the pitch.—Physikalische Zeit- 
schrift. 


A remarkable feat was achieved with 
the electrophone on the occasion of the 
British Prime Minister’s recent speech at 
Sheffield. At the London premises of the 
Electrophone Company in Gerrard Street, 
receiving instruments were connected to 
the telephone wires provided by the Na- 
tional Telephone Company, which ex- 
tended to the latter’s switchboard, and 
there were connected to the Post Office 
trunk cable between London and Glasgow. 
This line was tapped at Sheffield, and at 
the building in which the speech was 
delivered six especially powerful trans- 
mitters were fitted at a distance of four 
feet from the speaker. At the London 
end of the wire the auditors, composed 
mostly of journalists, were provided with 
a double receiver, which was held against 
the ear. The distance between London 
and Sheffield is 220 miles, but so success- 
ful was the experiment, that notwith- 
standing the enormous distance, every 
word and sound in the building in which 
the speech was delivered were heard with 
such conspicuous clearness, that it 
sounded as if the speaker were in the re- 
ceiving room. Not an inflection in his 
voice was lost, and even the pushing back 
of his chair as he rose to leave the plat- 
form was distinctly heard. One or two - 
leader writers of the London papers 
actually penned their articles, while listen- 
ing to the speech. for the following morn- 
ing’s papers, which affords a very com- 
nrehensive idea of the success of the ex- 
periment. This is the first attempt to 
utilize the electrophone over such a great 
distance and it opens new possibilities for 
this instrument, since it is contended that 
there is no finality to the emnloyment 
of the electrophone, success depending 
upon the_utilization of sufficiently power- 
ful wansmitters, 
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Drudgery and Dollars Saved ¥ 


Orient Buckboard 


Electric 
Welding 
© suc- 
Why not lessen the cost of your forgings, weld them by 
electricity and profit on the cost of dies? Job Welding is what we like—no job too large or too 
small for us to write you about— but you must write us first. We weld where it’s impossible to 


1d by hand. We'll put th ight track” oa 
iol imurove.yous peoduet aha lessen your cook, uae "The DTA NOARD fi 
WELDING COkR® 


Isn’t this of value to YOU ?—then writel 
= CLEVELAND ori9, VS. €s 


has solved the weiding problem for large and small manufacturers alike—it’s a ‘short cu ’ 
cess—saves labor—saves money. 


=RITE 


Spark Plug stays ri ght 
the longest of any plug 
in the world at any price, 
g because it has double 
: RY porcelain, air space, self- 

packing joint and pro- 
tected point. American and French size, $1.50. Winton, 
Locomobile, Autocar, 'homas and %-inch, $1.75. Get a 
set right away. 

Space 18x N. Y. Auto Show—Space 230 Chicago Auto Show 
DETROIT MOTOR WORKS, Detroit, Mich. 
2 R. E, Harpy, 26 Cortlandt St., New York City 


T 


Have Your Own Electric Light Plant; == 


Our electric light outfits arecompleteinevcry detail, ready a 
to set up and use either in Yachts, Summer Homes, “f 
Isolated Situations, or Anywhere. Same engine 
can be used to furnish power for other purposes as well. 
They are practical and so simple that no electrician is re- 

uired to run them. For interesting booklet showing all 
sizes, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO.,Hartford, Ct. 


Seik 


Model of 194. With TWO SPEED. Price $425. 
: Write for Catalogue. 


WALTHAM MFG. CO., Waltham, Mass. 


Ghe 


GASOLINE 


Raymond 


BRAKE 


FOR AUTOMOBILES 


A double-acting band brake capable of holding any car 
on the steepest grade. 


for Jump Spark Ignition, Made to fit 
any engine. Standard sizes in stock. 
% Protected insulation and sparking points. 
Simple. Indestructible. liable. 
[ i Guaranteed. Energetic Ignition. Greater power. 
Price $1.50. Any length of spark by accurate screw adjustment. 
Discounts in quantities, Ask your dealer. A trial is conclusive. 
Write for leaflets, testimonials, etc. Manufacturers’ prices. 


Mosler Spit-Fire, - - - 1679 Broadway, New York 


ARTESIAN 


Wells, Oiland Gas Weiis drilled 


MOSLER SPIT-FIRE SPARK PLUG 


BRISTOL’S 


MOTOR 


CASTINGS 


RECORDING . INSTRUMENTS. 


a Pressure Gauges, Vacuum Gauges. Volt- 
vim meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day amd Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days’ trial. Send for Circu- 
lars and Specimen Chart. 

The Bristol Company, Waterbury Conn, 


SILVER MEDAL PARTS EXPOSITION. 


3 
All varietiesatiowest prices. Best Katiroad 


1N PRICE for a short time, 


STEFFEY MF6. CO. 
2720 Brown Street, 


A complete line of castings, also finished 
motors, for Bicycle, Automobile, Marine 
or Stationary. SPECIAL REDUCTION 
Write at 
once for our catalogue, enclosing stamp. 


PHILADELPHIA, Pa. 


Nickel-platd 
5 ins. long 
“Pat'd 


LIQUID PISTOL 


Guaranteed. Will stop the most 
vicious dog (or man) without per- 
manent tnjury. Firesand recharges b: 

Loads from any liquid. 
Over 10 shuts in 


Can be attached toanycar. Positive in action. 
Guaranteed to hold. Circular on request. 


ROYAL EQUIPMENT CO. 
45 Golden Hill St., Bridgeport, Coun. 


Track and Wagon or Stock Scales made. 
oe $0 fect. iyPe isd isuntae Ceales Also 1000 useful articies, including Sates, 
ture and furnish everything re- Sewing Machines, Bicycies, ‘Tools. etc. Save 
quired to drill and complete Money. Lists Free. CHICAGO SCALE Co., Chicago, Til 


same. Portabie Horse Power Pulling trigger. 


and Mounted Steam _ Drillin, LLEL CHB E SLY, &Ga No cartri Tequire:'. 


Machines for 100 to 1200 feet. ‘| one loading. Valuable to bicyclists, unescorted ladies, cashiers, 


H Writ tati ctl hat ai s homes, etc, Retails for 5¥c. Good margin to the trade. 
voce Running Gears lela is isrequired and send for iluse | ft | NaLés| hicagolt | PARKER, STEARNS & SUTTON, 226 South St., NewYork 
PERRY Co. trated catalogue. Address - ' LAMP, IDES=U-SA 


816-828-830 S. 18th St. 
St. Loufs, Mo. 


PIERCE WELL ENGINEERING AND SUPPLY CO, 


136 LIBERTY STREET. NEW York, U.8. A, 15 to 21 Clinton’ Street. 


& Gasoline Engines 


Hydro~ 


and supply » M t 

ri Carbon VAOTOLS 

ol Tr 

parts. Headless Self-Contained | 
Itis as easily controlled asa steam 

Our - engine. Variablesparker. The 

New re. TUT 4 aly perfect moderate priced 

nee = = launch engine on the market. 


Let us convince you. Write 
to-aay. 


Grant-Ferris Co., Troy, N.Y. 


GASOLINE ENGINES & LAUNCHES, -2* s°=- 


THEG, IFFIN 


ia conceded to be the highest type of mill for Portland Cement work 
ever produced. 579 sold in two years to the following large Portland 
Cement Works in the United States and Canada: 


Lehigh Portland Cement Co., ‘Texas Portland Cement & Lime Co., Dallas, Tex. 
Lehigh Portland Cement Co., Jola Portland Cement Co., . Tola, Kan. 
Lehigh Portland Cement Co., ‘Wabash Portland Cement Co., Stroh, Ind. 
# Central Cement Co., Coplay, Pa. Kansas Portland Cement Co., Iola, Kansas 
Glens Falls Portland Cem. Co., Glens Falls, N.Y. Alma Cement Co., Wellston, Ohio 
Cuyaga Lake Cement Co. Ithaca, N, Y. Aetna Portland Cement Co., Fenton, Mich. 
National Portiand Cement Co. Durham, Ont. Penn-Allen Portland CementCo., Allentown,Pa. 
Sandusky Portland Cement Co., Syracuse, Ind. Martins Creek Portland Cement Co., 
Newaygo Portiand Cement Co., Newaygo, Mich. Martins Creek, N. J. 
Great Northern Portland Cement Co., Wolverine PortlandCement Co.,Coldwater,Mich. 
Z Baldwin, Mich. Bronson Portland Cement Co., Bronson, Mich. 
Surely thatisevidenceenough Midlend Porta ni CementCo., Bedford, Ind. Quaker Portland Cernent Co. Sandts Eddy, Pa. 
of its greatsuper orityoverall Bonneville Pat knd Cement Co. Sicgfried, Pa, iamond Cement & Litho.Stone Co., Chicago,I11. 
other makes. The way it Iroquois Portland Cement Co., Caledonia, N.Y. Mississippi Val. Portland Cem. Co.,Louisiana,Mo. 
ks is the rf ne ¢ Alpha Portland Cement Co. Alpha, N. J. Belleville Portland Cement Co., Belleville, Ont. 
works is © Fessons most Whitehall Portland Cement Co., Cemcnton, Pa. -%twledoPortland Cement Cov, chester, ‘Mich. 
k, b k, in i as i 
work, best work, in feast giruthers Furnace Co» Struthers, Ohio : 
time, at least expense. 


Illustrated catalogue shows what you need. And it is free! 


BRADLEY PULVERIZER COMPANY, 92 State St., Boston, Mass. 


CRUDE ASBESTOS 


DIRECT FROM MINES 
PREPARED | R,H. MARTIN, 


ASBESTOS FIBRE} oF FICE, ST.PAUL BUILDING 
for Manufacturers use 220 B’way, New York. 


OLDS Gas & Gasoline 
ENGINES, citnecdion ong 
A 


stroke and high speed. 
Twenty-three years’ ex- 
perience of practical spe- 
cialists is behind the con- 
struction of our engines. 
Stationary engines 3 to 50 

P,_ Portable engines & 
tol2H. P. Write fer full 
information and illustrated 
catalogue. oad 


Olds Gasoline Engine Works, 216 River St., Lanstne, Micu 


The Making 
of a Motor 


that shall give perfect satisfaction is our constant aim 
and hobby. Every good point, eyery possible advantage, 
has been carefully studied, and we believe no motor 
can now equal the 


Ormrod, Pa. 
Mitchell, Ind. 
Wellston, Ohio 


BRENNAN 


Standard Gasoline Motor 


Our motors are four cycle of moderate high compres- 
sion and the most generally approved design. Moderate 
weight. economy of fuel. non-vibrating. The most per- 
fectly balanced motor for automobiles. launches and 
stationary power. 


BRENNAN MANUFACTURING CO., 


cer Vor MoreLight 


ia PERFECTED 
ary | ORANITE 


Syracuse, N. Y. 


GAS and GASOLINE 


3 Font For All Work. 


F Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outfits. 


Sena for Catalogue and Testimonials. 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


NOISELESS 


Bevel Pinions 


We can furnish our New Process 
Noiseless Pinions in bevels as well 
ag spurs of any size wanted and 
to transmit any required horse |’ 
power. Write for catalogue. 


THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 


EASTERN GRANITE ROOFING CO. 
Irving Building New York 


HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 


Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 
=) LARGEST and BEST 
‘| WATCH SCHOOL in AMERICA 


“| We teach Watch Work, Jewelry, En- 
3} graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates, 


Send for Catalog of Information. 
DR. DYKE’S “DISEASES OF A GASOLENE 


AUTOMOBILE tre ‘tuem”| 


A book for owner, intending purchaser 
or repairman. 


A Tire Triumph 


IN THE 


Morgan & Wright Clincher 


We have turned twenty years’ experience to 
good account for the owners of automobiles. 

It has an extremely tough casing and a reinforced 
shoe which fits the rim perfectly. Extra heavy rub- 
ber tread—adding materially to its ease and durabilty. 

Minimizes Tire Troubies. Insist Upon It 


Ina 
Non- 


Fourteen Size, Thin Model. 
Nickel Silver Screw Case. 
Magnetic. Dust and Water Proof. 
The latest, up-to-date watcb that 
is. compact, strong and every way 
convenient. 

Ready for Delivery, January, 1904. 


The MEDART 


}BOAT BUILDING 
MATERIALS 


f bring boat construction within the 


THE NEW ENGLAND WATCH CO. 


Our booklet A Tire Tri h’? can be Hints and suggestions with illustrations, . 
\ a of Too at : ete had by addressing Devt. M. Diagrams pnd Connections. : BT Malges Lane 131 Wabash Av. 
¥ val Yachts, Launches, Row Boats, rice $1. lai wit 
Send stamp for catalog. MORGAN & WRIGHT, CHICAGO A. L. DYKE AUTO. SUPPLY COMPANY 8 peckels Bulging. eo ee 


FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 


PRESIDENT 


2108 Olive St.. St. Louis, Mo. 


Send 10c.for the largest Auto. Supply Cat. in the world. * |i IIIESIARIRIIEIIE agg aryaeeer penance 


SUSPENDERS| 7 


New York Dayton, 0. St. Louls San Francisco 


Comfort and service. Guaranteed—*All breaks made good.” 
Any shop or by mail. ARTON MFG. CO., Box 222, Shirle 
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The Thomas *‘ Flyer’’—Model 22-Price $2,500. 


MOTOR-—3-cylinder, Vertical, 24H P., in front, Vibrationless, Silent. 

SPEED-—1 to 0 miles. Always under control. 

TRANSMISSION-—3 speeds, direct on the high without any gears in mesh. 

CLUTCH-—Selt-contained. No end thrust. 

BRAK ES-3, all applied and clutch thrown out, one movement. 

BEARINGS-—Roller everywhere Dust proof. 

SIMPLICITY 2 Cylinders, Pistons, Connecting Rods, Crank Axle, Fiywheel, ‘Transmission, 
ifferential, and Countershaft can be removed without disturbing align: 

ACCESSIBILITY 5 ment of any bearing. No crawling under car to do repairing. 

WEIGH T—83 lbs. per H. P. Exceptionally strong, for American roads, 

ECONOMICAL-—In operation and repairs. Easy on tires. 

DESIGN-—Artistic. Roomy. Luxurious. 

CATALOG-—And other information on request 

| GOOD AGENTS WANTED-— In unoccupied territory. 


Pa E. R. THOMAS MOTOR CO. 
We Show at Chicago 


February 6-13, 1904 1206 Niagara St. Buffalo, N. Y 
Spaces No. 63, 64 


Member Association of Licersed Automobile Manufacturers, 


i= Pocket 
ui Kodaks 


Stand the “wear 


and tear” of travel. 


TRIFLING WEIGHT. 
RAPID LENSES— 
AUTOMATIC SHUTTERS— 
BRILLIANT FINDERS. 


Made in Different Sizes. 


$6 to $20. 


EASTMAN KODAK CoO. 


Ask the dealer or Rochester. N Y 
’ . " 


write us for booklet, 


60 PRIZE 
PICTURES 


reproduced as nearly as possible in the origi- 
nal colors of the photographs, in halftone, 
bound in an elegant Souvenir Portfolio of 
64 pages, on heavy plate paper, with Ten 
Papers on Ten Phases of Photography, by 
ten of the most prominent photographers, 


22 CENT 


These 60 piceites received the Judges’ Awards in our 
$3,000.00 Competition just closed. They are the pick 
of the thousands of prints from every part of the 
world, and represent the highest attainments in 
every line of photography. Every one interested in 
photography should not fail to have this elegant 
Portfolio, as aside from its artistic value and the 
leasure of owning such a collection of pictures, it 
1s a Symposium of good lighting, good composition, 
good pictorial photography. It contains no adver- 
tising matter. We simply want our friends to 
see the work the best photographers are doin 
with our lenses in all parts of the world, 


Send 25 Cents, Stambs or Coin. 


Bausch @ Lomb Optical Co. 


ROCHESTER, N. Y. 


blanhope Model 


S HP. Simple to ope- 
rate, economical in use, 
elegant in appearance. 


An Ideal Physician’s 
Vehicle 


The only moderate-priced 
car awarded a Gold Med- 
al in Endurance Test of 
October, 1903. 


Arrow Motor Car 


15 H. P. 2 cylinders. 
Weight 1,700 lbs. Car- 
ries five people. Safe, 
simple, and speedy. 
Chainless, covered gears. 
Perfect in = mechanism, 
workmanship and _ style. 
Awarded Gold Medal, En- 
durance Test, October, 
1903. 


THE GEORGE N. PIERCE CoO., Buffalo. N. 


Members Association of Licensed Automobile Manufacturers 


Free Catalogs to all applicants giving full technical details 
Also Makers of PIERCE CYCLES 
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Five years ago, we foresaw 

an enormous demand for a reliable 

motor car that should be thoroughly 
dependable in design and construction ; 
with a perfect motor, and which would 


be made so economically that it could be sold at a price within the reach of the average man. 


Our previous experience in making motor cars, which extended back over many years, was of 


incalculable value to us. The difficulties which beset the makers of motor cars had long before 


been overcome in our shops. Our problem was to make a new car, as speedy, as fuxuriantly com- 
fortable, and as simple to control as the most expensive car, and to sell this car at a price hitherto 


deemed impossible. 
Our ideals were fully realized in 


The ©ldsmobile 


PRICE $650 


The success of this nimble little runabout has been unparalieled. So superior was it to anything that had yet appeared 


that it sprang immediately into public favor. 
To-day there are over 20,000 Oldsmobiles in actual service, and we have just added an immense factory building to 


our already large plant to keep pace with the demand for the ‘‘ best thing on wheels.”’ 
The verdict of the public has been echoed by the judgment of automobile experts. Triumph after triumph has 
been achieved in open contest with automobiles of every standard make, the latest victory being won at the 
English Reliability Runs, September 18-26, 1903. First and second prizes in Class A, gold and silver 
medals, were awarded after an unusually severe trial, to the Oldsmobile, although practically every other 
standard light motor car of Europe and America was entered in the contest. 
Oldsmobile perfection is to be seen now in several new types of cars recently produced at our 
Our six horse power Touring Runabout and our Light Tonneau Car will interest 


shops. 
See them at our nearest selling agent, or write direct to Department 21. 


you. 


OLDS MOTOR WORAS, Detroit, Mich., U.S A 


Member of the Association of Licensed 
Automobile Manufacturers 
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